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PEEFAOE TO THE FIEST EDITION. 


Oil tlui iK-cjisioii ol* the Exposition iit Vienna, Hei* Majesty 
the Empress of (Jermanv, in order to forward the interests of 
humanity under the symbol of the lied Cross, in time of peace 
as well as in war, eondescended to ofler two large prizes, one of 
which was to he awardi?d to the best handbook of military surgory. 

According to the requirements, upon the exact fulfilment of 
which the award of the jirize was made to depend, this handbook 
must „so conqdetely r(‘present the modern views of military surgery 
by an (!xaet hut brief description of the diftcrent dressings, and 
the various motlmds of a])plying them, as well as of the surgical 
oiierations which are performed in the lield, that it would become 
the indispensable companion and practical assistant of every mili- 
tary surgeon”. 

The first prize was awarded to the author of this essay by 
the appointed jury, consisting of throe members Professor B. 
von Langenbcck of Berlin, Professor Billroth of Vienna, and 
Professor Socin of Bale. 

The author confined himself strictly to the rei|uireracnts of 
the prize, and was influenced by the thought that a handbook of 
this kind should principally serve as an aid to the memory. This 
object can be better accomplished by pictures than by an abun- 
dance of words, for in the field there is not time to do much 
reading. A glance at a picture which plainly represents ' a dres- • 
sing, an operation, or an anatomical preparation, will most rpiickly 
recall what had been previously learnt, but had escaped the 
memo^ in the pressure of military emergencies.t 

The book, thereforo, contains many pictures, but as little^ 
text Ss possible. 
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While the surgeon, in time of peace, consults his anatomical 
handbooks and atlases before an important operation, to refresh 
his knowledge of the parts involved, in war-time he must generally 
rcliiKiuish this assistance with regret. Accordingly, tlic more 
important anatomical relations for all the major operations are 
illustrated by distinct drawings, partly taken from works with 
good co])pcr plates, but for the most part prepared expressly for 
this essay. 

In addition to this chief purpose, the author has kept in 
mind the following: 

1. The book should be suitable for use in the instruction 
of those who are studying to become military surgeons, and also 
of the orderlies and nurses, for in w.-ir the surg(;ons are often so 
situated that they must educate their assistants themselves. The 
use of^ the illustrations will facilitate this task, b'or the same 
reason, partic.ular attention has been given to the preparation of 
improvised dressings. 

2. The book should be the guide of the organ of the 
sanitary aid societies in the preparation and I'reservation of dres- 
sing materials, apparatus, and instruments, as they are especially 
used in war. It would answer as an illustrated catalogue for the 
depots of the sanitary aid societies, and a reference to the pict- 
ures would spare the surgeon many words, when he desired mate- 
rials for dressings from the depots. 

3. The book should be useful to the surgeon who has to 
organize a hospital in auy small place, in the preparation of 
aiiparatus for the treatment of the wounded - - making his wishes 
clear to the artisans (carpenters, tinsmiths, etc.) by means, of the 
illustrations. 



PEEFAOE TO THE THIRD EDITION. 


xhe first and tho second (unaltered) edition of tins work 
had already been exhausted, wlien, in 1881, tlic publislier unfor- 
tunately became bankrupt. 

As I could not, for evident reasons, agree to the suggestion 
of the creditors’ administrators of the estate, that the new edition 
sliould be published by their establishment, the book lias not 
appeared until now, when, several difficulties having been over- 
come, it is issued in a very difierent form. 

It is unnecessary to state that I have* taken pains to make 
use of the extraordinary advances which surgery, and especially 
its technique, has made in recent years. 

All index, which is as complete as possible, will greatly 
facilitate the search for names, articles, and illustrations. 

I have moreover, omitted all the colored plates, which made 
the work unnecessarily expensive, ami were besides not executed 
to my taste. 

I have had woodcuts made instead, in which the colors arc 
replaced by various methods of shading, and I hope that the 
object will be just as well attained by them. 

In the illuslrations of the different operiitions for applying 
ligatures to the arteries, the .surrounding parts have been omitted, 
because they required so much space. A human figure with very 
strongly marked muscular outlines, has been inserted in place of 
them, and the position of the various incisions for the application 
of ligatures has been indicated upon it by numbers. 

In the sketches of the operations themselves, the arteries 
are indicated by parallel strokes of shading, and tho veins by 
cross*barred strokes, while the nerves are left white, so that these 
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PART I. 

RULES FOR DRESSING WOUNDS. 

GENERAL RULES FOR THE TREATMENT OF 
WOUNDS AND INJURIES. 


THE OBJECT OP THE TREATMENT OP WOUNDS. 

The object of the treatment of wounds is the exclusion of all 
injurious inlluences which can interfere witli healing. 'Diesf; injurious 
influences are: 

1. .Kvery contamination of the wound, for the agents of de- 
composition may thus gain admittance to the wound, and they are 
the cause of dccomijosition of the di.scharge.s of the wound, of in- 
ilammatioii, suppuration, wound fever, and all the accompanying com- 
plications of wounds. 

This is to he avoided by extreme cleanliness (asejjsis), the 
exclusion of the agents of decomposition (antisepsis), and their destruction 
{disinfection) if they have already contaminated the wound. 

2. The collection and retention of blood and lymph (wo in id- 
discharge) in the wound, for these fluids separate the siirface.s. and are 
♦licinselves particularly liable to decom])osition. 

This can be prevented by careflil arrest of hemorrhage, by 
providing free escape for the discharges of the wound, by avoiding 
cavities in the wound, and by compression, exercised by u good ab- 
sorbent dressing — niakiug the wound us dry as possible. 

3. Ga>ping of the wound, because it hinders union by adhesion 
— by first intention. 

This is avoided by timely and exact union of the edges and 
surfaces of the wound (suture of the wound). 

4 Every disturbance of the wound (by inSvemeut, touching, 
mechanical injury, unnecessary examination, squeezing), for this intcr- 

l 
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feres with the healing process, and may cause hemorrhage and in- 
flammation with their consequences. 

This is avoided by abundant covering of the wound (protective- 
dressing), careful securing of the dressing, and by changiiig the 
latter as seldom as possible (permanent dressing); and also by placing 
the injured part coinjdetely at rest (by bandages, cloths, splints, firm 
dressings, proper position, cradles, etc.), absolute rest in bed if the 
injury is severe, undisturbed quiet- of the wound, avoidance of unneces- 
sary examination, ju'obing and squeezing. 

5. Kvery hinderance to the return-circulation of blood and 
lymph (congestion), for this may cause discharge to be effused into the 
wound from capillaries and lymphatics. 

This may be prevented by elevation of the injured part, and 
by the avoidance of every constriction (strangulation), and the remo- 
val of constricting clothing or dressings. 

6. The entrance and settlement of the agents of decom* 
position during the healing of the wound (se))tic infection). 

This can be avoide<l by antiseptic dressings and by changing 
the dressing as seldom as possible (permanent dressing). 

7. Infl.ammation. of the injured parts, with its consequences. 

This is to he combatted by abstraction of heat, rest, elevation, 

elastic pressure; and, in inflammation of a joint, by sepamting the 
joint-surfaces by extension (antiphlogosis). 


CLEANLINESS (ASEPSIS). 

Since the agents of decomposition (micro-organisms of putrefac- 
tion) are to be found everywhere, in the air as well as in the water, 
and attach themselves to every object, they must he removed, destroyed,, 
or rendered liarmless, b(?fore and during every operation, and {before 
and during every dres.siiig of a wound. 

This is accomplished by scrupulous cleansing and disinfection 
of the Avound and its surroundings, as well as of everj'thing which can 
come ill contact with the Avouiid — air, hands, instruments, dressings. 


CLEANLINESS OF THE SUBOEON AND HIS ASSISTANTS. 

Before touching any wound, before every operation, and before 
every dressing of a wound, the hands and forearms of the surgeonf, 

') Absolute rest is the ideal treatment of wounds (Optimum romedium 
quiea est — Celsus. To be let alone — Lister.) Although the ideal haa not 
vet been quite attained by Lister^ method (Cheyne, Antiseptic Surgery, p. 597)» 
because the drainage r tubes and sutures have necessitated frequent change 
the dressing, we Nevertheless owe the immeasuiitble improvements 'in 
^ modem treatment of wounds to the great surgeon, Joseph Lister, alona* 
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and of all his assistants (assisting sur- 
geons, orderlies, nurses, students), must 
be very carefully cleansed with soap, 
brush, and nail-cleaner, and then washed 
in 1 to 20 carbolic acid solution, or 
1 to 1000 bichloride of mercury solu- 
tion. This cleansing must be repeated 
whenever, during the operation, the 
surgeon comes in contact with anything 
unclean — pus, feces, urine, etc. ^). 

Infectious material is apt to cling 
to dark woolen clothing, therefore it 
is advisable that not only the surgeon, 
but all his assistants should wear 
freshly washed white linen coats 
•while they are at work in the hospital. 

. Sleeves and aprons of rubber 
cloth ai*e also very useful, and these 
are to be thoroughly washed aud dis- 
infected with carbolic acid solution be- 
fore every operation. 

Fig. 1, for exain{dc, shows the 
dress which iny assistants and myself 
wear at operations in tlie surgical clinic. 
To protect the feet from wetting by 
the very free use of wat<T and anti- 
septic solutions, we wear liussian rub- 
ber boots over onr shoes. 



Operatins-dress. 


CLEANING THE INSTRUMENTS. 

Every instrument which is used in operations or in dressing 
wounds must be cleaned and disinfected with the greatest care. "Wlieii- 
ever they are used, they must be afterwards washed by an orderly or 
assistant trained in the antiseptic method, with liot water, soap, and a 

*) I take this opportunity to emphasizo the duty of every physician to 
attend to his teeth and mouth, and to keep them clean. I have only too often 
seen physicians greatly annoy their patients by the pestilent odor which came 
from their mouths, and some have lost patients from this cause. It is well 
enough known what masses of bacteria and vibriones maytexisi in the saliva 
of a Defected mouth. I need not argue further that no spray can be of any 
nse, while such vapors pour upon the wound from the mouth of the operaftor. f 
• ■ . ■ ' 1 * 
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brush, then dipped in a 3 carbolic solution, and dried with a clean 
linen cloth. They should be kept in a place where they will be safely 
protected from handling by meddling persons, and from contact with 
the atmosphere. Before an operation, all the instruments are to be 
laid in a clean flat glass or china dish (Fig. 2) filled with 3 


Fig. 2. 



Glass tray for' instruments. 


bolic solution. But the knives must not be left in the solution 
too long, for the edge will soon be attacked by the carbolic acid. It 
is therefore better to lay them in a smaller dish filled with alcohoL 

The instruments should be made as plain as may be , and , in 
particular, with as few grooves and Assures as possible, for dirt is apt 

Pig. 8. 



Aseptlo knife. 

, to lodge in them. The knives, etc. made of one pie6e of steel (asepti^ 
are preferable to those furnished with wooden or ivory handles (Fig. sj. 
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FUBIFYlNa THE AIB (SFBAY). 

As tho atmosphere always contains the agents of ilocomposiiion, 
and especially in old, badly ventilated, and over -crowded hospitals, 
Lister considered it necessary to disinfect the air during operations, 
and whenever a dressing was reneived. 

This is accomplished by a spray of some disinfecting fluid 
(a 3 carbolic solution , hydrogen peroxide , etc.) , produced by an 

Fig. 4. 



atomizer (Bichardson’s apray-i)rodncer , Fig. 4), and directed upon the 
wound and the hands of the operator. 

If for any cause, tlie spray had to bo discontinued for sumo 
time, Lister endeavored to protect the wound from contact with the 
atmosphere during this interval, by covering it with a comjjress of 
gauze wet with carbolic solution (the „ guard *t). 

But long experience of practical surgeons has shown that perfect 
results can be obtained in operatid^s without the use of the carbolic 
spray, so this inconvenient accessory may be dispensed with in military 
surgical practice. 

In my clinic, the carbolic spray has not been used during an opera- 
tion for^ long time. I now use our very ^complete apparatus, operated by a 
compressing air-jmmp (see Neuber, Anleitung zur Technik der antiseptisehen 
Wundbehandlung, p. 9), only ior disinfecting the atmosphere of the operating f 
room before operations. 
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CLEANSING THE PATIENTS. 

Before every operation, and before every dressing of a fresh 
wound, the entire body of the patient should, if ^^ossible, be thoroughly 
wash(3d in a bath-tub with aosLp and a brush. 



Tlie bath-tubs invented by Quincke, with a very oblique side 
for the back (Fig. 5), are exceptionally well fitted for use in war, 


Fig. 6. 



Arm bath-tub of sheet-zinc. 


because they require less water than the ordinary form, and the patient 
reclines very comfortably iu them. 
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For cleansing injured extremities., arm- and leg -baths ot' sheet 
zinc, having a cover with un opening at one end (Figs. 0 and 7), 
are employed. 

There are knobs on both sides, to whicli strips of liamhigc* can 
be attached, u])on which the injured limb may bo suspended. 

Large ])atli-tiibs can be nado after tin? same pattern, suitable 
for the treatment of burns, wounds of the back, bed-sores, etc. 

Immediately before the operation, the entire field of operation, 
the entire neighborliood of the wound, is again tlioroughly cleansed and 
disinfected. 

In the first place, since the agents of d(‘composition cling es))eci- 
ally to the hair, all hair near the wound must be si aved oil’ — and on 
the scalp for a distance of at lea.st 1 */., inches from tin* edges of 
the wound. 

'rin?n the neighborhood of the wound is rubbed wiili a ]M‘(‘ce of 
cotton dipped in ether or spirits of tiiqientine, in order to dissolve 
and remove the oily matter of the skin. Xext follows a thorough 
washijig with soap and a brush; and, tinally. tin? disinfection with car- 
bolic, or bichloride stdution. The whole Held of operation may be 
iniinted, in addition, with a solution of iotloform in etln‘r --- 1 to 7. 

Before operations on the hand or foot, the thick n[>j)er layers 
of epidermis should he remoNOfl, as far as ])ossil)h*, hy stilf hrnshes 
and tiles, after having l)een softened hy soaji-baths. and (‘special i*ar»i must 
he taken to remove? the? dirt under tin? nails and bf?iw(!(?n the toes. 

Befon? operations about and within the mouth, the teeth must 
he very cart?fully ch^ansed with a tooth -brush and soap, tartar and 
^It'cayed teeth removed, and the mouth repeutc.'dly washed out with 
acetate of alumina. 

Before operations in the ueighhorhood of tlie anus and genitals, 
the intestine must be thoroughly (mi])tied several days beforehand , if 
possible, hy l,axatives, enemata, and irrigation. 

If there are crusts, scabs, ulcers, or septic granulations iii the 
wound, or in the field of operation, th(?y must first he thorougldy 
scraped away with the sliurp spoon, and tlieir site then disinfected with 
an 8 solution of chloride of zinc. 

If these proceedings are painful, they are uot to be iiiidertakeu 
until chloroform-anaesthesia has bcou begun. 

The operating-table, upon wdiich the patient lies during the 
application of a dressing, or during the operation, must he perfectly 
clean, and should therefore be scrupulously cleansed from blood, pus, 
etc., and disinfected after every operation. Rubber cloths are very 
useful 1:o spread over the cushions of the operatiug-table , having been 
always thoroughly washed, and disinfected with carbolic solution, before f 
they are used. 
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It is best to have the patient laid upon the operating- table 
naked, and then wrapped in a large rubber oloth, which has an 
opening at the proper place through which the part to be operated 
upon can be exposed. 


Fig. 8. 
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Protecting oloth. 

(The use of the protecting cloth for operations upon the lower 
extremity will serve for an example, as in Fig. 8.) 


CLEASING THE WOUND. 


Fig. 9. 



Wiper. 


For wiping away blood during an ope- 
ration, sponges and wipers,, dipped in 3 
carbolic solution, or in 1 to 5000 bichloride 
solution, are employed. 

Wipers (German, Tupfer; artificial 
sponges) are loose balls of absorbent cotton, 
wood - fibre , jute , or some similar substance, 
wrapped in aseptic gauze (Fig. 9). 

As the cotton collects into u firm mass 
when the fluid is squeezed out, and no longer 
readily absorbs, it is advisable to put a layer 
of sterilized cocoa-nut fibre between the inner 
and outer layers of cotton (Sampson Gamgee), 
which will, by its elasticity, prevent- this masr 
sing of the cotton. 


Recently I 'have had wipers made of wood-fibre, wrapped in 
i gauze, and then sterilized, and I find that they are far more useful 
' than the cotton wipers. 
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The wipers are to he destroyed after having been used once *). 

Sponges should never be employed for wiping away the blood 
during an operation unless all the dirt contained in them has been 
removed with the greatest care, or rendered harmless. 

To clean bath - sponges thoroughly , they must first be beaten 
between cloths, w^hile dry, wHh a wooden mallet, until all the sand 
has been removed. They are then repeatedly w^ashed in lukewarm 
clean water which has l)een boiled — hot water makes them shrink. They 
are next soaked in a cold solution of permanganate of potash, 1 to 
1000,” for 24 hours, and tho solution must be renewed in 12 hours. 
After they have been again washed out in boiled lukewarm water, 
they are put into a 1 solution of hyposulphite of soda, to which is 
added one fifth us much of an 8 solution of concentrated hydro- 
chloric acid in water. They are well stirred about in this with a wooden 
stick, until they have lost their brown color. If they are loft too 
long in this solution, they become soft, and tear easily. They are 
next w’ashed in clear water until they are entirely odorless. 

.For 25 large sponges, about 6000 grams (175 fl. o/.) of tho 
hypo - sulphite of soda solution, and 1000 grams (35 fi. oz.) of tho 
hydro-chloric acid solution will bo required. 

In order to destroy the dry spores (whic)i are by no means 
rendered harmless by the manipulations just described), after they have 
begun to grow, the sponges arc laid in lukewarm water aird kept for 
3 to 5 days in- a warm place (96” to 100” F.). The water being 
changed daily. The same object can be attained by sterilisation, if a 
sterilizing-oven is available. 

Not until then are the sponges put in 1 to 20 carbolic acid, or 
I to 1000 bichloride solution, and this must be renewed in two days. 

They remain in this until they are needed. The solution must be 

renewed every fortnight, and the sponges must have been in the solu- 
tion for at least one week before they are used for an operation. 

During the operation, tho sponges must be w'ashed out in clean 
water, when they are bloody, before they are put back in the carbolic 
or bichloride solution; they are then handed to the 02 )erator from the 
solution, after having been squeezed out dry. 

Sponges which have been used in aseptic operations must be 

repeatedly washed with soap and washing soda to free them from 
clotted blood and fat, and then kept in 1 to 20 carbolic solution for 
a week before they are used for another operation. 

Sponges which have been used in infectious, decomposing, or 

gangrenous wounds should be burned at once. 

T ' . • 

In time of war, the preparation of wipers, under strict medical Buper-^ 
vision, would be a thankworthy employment for the ladies — instead of the pre« 
vipusly customary preparation of lint. 
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. To clean the neighborhood of wounds, and to wipe away pus on 
tho renewal of a dressing, sponges should never he employed — only 
„wiperB“. 


^ THE IBBIGATOB. 

For cleansing and disinfecting wounds and their surroundings by 
irrigation, the irrigator, or wound-douche (i^'ig. 10) is employed . — 
a vessel of tin or glass (Fig. 12), to the lower outlet of which is 
fastened a rubber tube with a nozzle, by which a stream of disinfecting 
Huid can be conducted to the wound ^). 

The strength of the stream is regulated by tho pressure of two 
of the fingers which hold the tube, and by elevation or depression of 
the vessel. The nozzle is to he put into the vessel wlien the irrigator 
is not in use (Fig. 11), and the nozzle should he of pewter or glass, 
and heavy enough to keep the end of the tube in the vessel. A 
Bto])cock is unnecessary. 

It is dangerous to irrigate the crevices of the wound under 
strong pressure, for by so doing the fluid may he driven into the cel- 
lular tissue. For the same reason, the use of a syringe for washing 
out wounds is to be condemned, for with tins instrument the pressure 
of the stream can not lie controlled*). 

According to Thiersch, an irrigator can be improvised by 
knocking out the bottom of a wine -bottle, sticking a rubber tube 
through a hole in the cork, and hanging up tho inverted bottle by a 
string (Fig. 13). 


PUS - BASINS. 

Variously shaped pus -basins of sheet -metal, hard rubber, or 
glass, serve to receive the water and pus — their edges fitting closely 
•to the different surfaces of the body (Figs. 14 and 15). 


*) Sterilized water, or boro-salicylic acid solution (I to 6 to 500) is em- 
ployed for irrigation during the op^eration; at the end of it, before the sutures 
are inserted, bichloride solution, 1 to 5000. 


*) I invented the wound -douche in 1858, to take the place of the dan- 
ngerous wound -syringe which had been in common use up to that time (see 
Beutsche Klinik, 185**, No. 25). 
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In changing the pus -basins, the empty hasin is to be placed 
under the full one, so as not to conceal the latter from sight, and not 
to spill its contents. 


Fig. U. 



Kidney-shaped pus-basin of hard rubber, sheet-metal, or glass. 



The contents of tlie full basin must be poured at once into a 
slop - jar. 


ABBEST OF HEMOBBHAGE. 

% 

Before the wound is closed and dressed , the hemorrhage must 
be scrupulously arrested. 

This is best done by seizing all the wounded vessels — arteries 
and veins, with clamp-forceps, and by. tying them firmly and securely 
with antiseptic catgut (lister’s catgut). The reef- or square -knot is 
to be used in tying ligatures (see Fig. 24); not the granny-knot (see 
Fig. 25) , for the latter is apt to slip. The ends of the threads are 
cut off about ^/g inch from the knot. 

In operations performed with artificial i^haemia (Esmarch’s 
bloodless method) such as. amputations, resections, etc., it is not easy 
to find all the woundbd vessels, as they do not bleed, 
t In such cases , diagrams of sections of the limbs , in which the 
met position of the most important arteries, veins, and nerves is indi- 
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catedi will be found useful aids to the memory 
for consultation before the operation. ^ 

Great readiness in finding even the 
smaller vessels can be attained by practice. 
The muscular branches of medium size are usually 
the most difficult to find, because they retract 
into the bellies of the muscles, and these arte- 
ries are the most frequent source of secondary 
hemorrhage. 

These branches can generally be found 
in the middle of the transverse section of the 
belly of the muscle, where the coarser layers 


Fig. 16. 



Iiigature of a vessel, 
forceps hangina. 




Amputation-stump with arteir-elamps. 
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of cellular tissue between the muscular fibres meet together, forming 
a star-shaped figure. 

In " amputations , after the bone has been sawed off, as many 
wounded vessels are to be seized with olamp - forceps , or Spenoer 
WeUB’B artery clamps (Figs. 16 and 17) as the supply of these in* 
struments will admit, and they are allowed to hang while the vessels 
are ligated — beginning with the uppermost (Fig. 18). The rest of 
the vessels are then to be sought out and seized with the forceps 
thus set free. 

If a bleeding vessel cannot be well isolated and drawn fonvard 
as is necessary for ligature, it may be secured by suture. A strongly 

curved needle is made to carry a 
Fig. 19. suture througli the tissues which sur- 

round the bleeding point, and the 
thread is then tied so as to include 
a small portion of these tissues, to- 
gether with the bleeding vessel (Fig. 19), 
If antiseptic ligatures are not 
at hand , the arteries can also be 
closed by torsion. The vessel to bo 
secured' is seized with a clamp-for- 
ceps, drawn out a little, and twisted 
Artery occluded by suture. axis six or eight timers , ac- 

cording to its. size, the central end 
of the exposed jnece being held by the fingers, or, preferably, by 
another pair of forceps (Aniussat’s forceps) (Fig. 20). 




Torsion of an artery. 

By this procedure, the internal coat of the artery is tom acrosa 
and rolled up within itself, so that it . securely closes the* v^iieL 
^like a valve. 
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In prolonged and difficult operations in regions of the body in 
which the bloodless method cannot be employed, it is well to isolate 
all vessels — arteries and veins, as soon as they are recognized, by 
pushing a probe or forceps under them, so that they can be secured 
by two clamp - forceps. * The vessel is then to be cut between the for- 
ceps, and each end tied separately. 


CATGUT. 

Antiseptic catgut (fdsters catgut), whicli is used for the liga- 
ture of vessels, and tlu? .suture of wounds, 1ms the propi'ity of 
dissolving in the wound, and of heeotning cniji])letely ahsorhed, after it 
hn.«! fulfilled its piir]»o.se. 

Tlie siinjilest ami most efficient method of making caigui anti- 
septic, i.s the following: 

The ordinary commercial catgut (Xo. 1 to is vigorously 
cleaned with n hrusli in soft soap and water, and, after wa.shing in 
pure water, is wound on glass vpools and laid in ])ichloride solution, 
1 to U)flO, for 12 hours: then in aji alcoJiolic 1 to 2i)t) sohiti*)ii of 
hich1orId»' for 12 liours; and it is tiieii ]ireserved dry in tightly closed 
glass vessels. 

h'ig. 21. 



Gian catgut -box. 


Just before it is used, it is laid in a vessel filled with an alco- 
holic I to 2000 solution of bichloride for example in the glass 
.catgut -boxc^i (Fig. ^1), , suggested by Hagedorn, in which stands * 


■■ ■ — IB : 

another. Bmaller box containing three glass spools upon which is wound* 
catgut of three different sizes. A ball and socket valve prevents the 
ends of the thread from slipping back into the inner box -^). 

The catgut first proposed by Lister, prepared wift carbblKsed 
oil, is not reliably antiseptic, and hence is probably not in use any- 
.where at present. 

On the other hand, , the ohromio aoid oatgut, afterwards sug- 
gested by Lister, is very- hard, and resists absorption for a longer time 
than the sublimate catgut, hence it is to' be preferred for certain 
operations — in ligature of the pedicle in ovariotomy, for example. 

! . To prepare the catgut in this way, it is put in 10 "/ii carbolized 
glycerine for 48 hours, and then in a *7o aqueous chromic acid 
solution for 5 hours. 

The juniper -oatgut of Kocher is also very hard, and reliably 
antiseptic. The catgut is put in oil nf juniper for 24 hours, and then 
kept in alcohol. ^ 


CZERNY'S SILK. 

In some operations it is advisable to employ an antiseptic mate- 
'rial for ligature which will not • be absorbed, but encapsuled. Raw 
Chinese silk is suitable for this purpose, made antiseptic according to 
Czerny's directions — boiled for 10 minutes in carbolic acid solution, 
1 to 20, and preserved for use in a 2 solution. Uufortunately, it 
cannot be entirely relied upon to remain encapsuled permanently. The 
ligatures are not infrequently thrown out by suppuration after a longer 
or shorter interval. 


UNITING THE EDGES OF THE WOUND. 


The practice of i}uiting the edges of the wound with * stiokiilg- 
; plMter, which was formerly common, should be rejected, because, it 
..hermetically closes the wound, irritates and inflames the skin,, afid 
contradicts the principles which lie at the foundation of antisepsis. > 

A surgeon who brings together a fresh wound with sticking- 
‘ plaster, without observing antiseptic precautions, is in danger or legal 
prosecution (v. Nussbaum). ' . \ 

: : Very small and supei£ 9 ial wounds can be closed with EngUalff 
attbidnig- plaster, br with strips of gatlie and oollddtoii, bflt^r th^ 
have been disinfected 'wltii an antiseptic solution^. * 

^ 2 ::' ;■ ..‘l^T’hoie toxesVCbfi jbb- Pbnbc^ Gliil^^ 


■ * . 




V.. ' 
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Superficial woundu of the skin, whicli are un- 
«uitable for suture because , for instance , the edges 
are contused, can be drawn together by strips of 
atarched ga^ze bandage, wet with carbolic acid solu- 
tion , in such a way as not to cause retention of 
the discharge of the wound. 

In some cases (for example, in wounds of the 
acalp) it is advisable to use a bandage whicli has been 
rolled at both ends (double - headed roller bandage — 
Fig. 22), and thus to press the edges of the wound 
togctlier from both sides. 



But the best method for fresli, clean (aseptic) 
Avouiids, is to unite the edges by suture. 


SUTUBE. 

Sutiifts are inserted with straight or variously curved needles, 
and only with material for sutures wideh is completely ase 2 )tic - - 
oatgut, Czerny’s silk, silver wire, iron wire, horse -hair, silkworm- 
gut, etc. 

The interrupted suture (Fig. 23) is tin* Fig. 23. 

form most froqucmtly used, and is decidedly the 
best when it is important to secure very ac- 
curate ada 2 )tatioii of the edges of the wound, 
as in plastic 02 )erations. Intorruptod suture. 

It is necessary to tie the suture in u reliable doubh; knot, so 
that it will not slip. Ac(;ordii]gly the square-, or reef-knot (B^ig. 24) 
is (unployed, in which both ends of the thread j)ass in the same direc- 



BV 24. 


B'ig. 25. 




18 — 


If there is much tension of the edges of the wound, it is well 
to give the threads a double turn in the first knot (the surgeon’s* 
knot, Fig. 86), and then to finish the knot like the square-knot. 


Fig. 26. 



Pig. 27. 



Oontinuoua suture. 


Fig. 28. 



Glover's suture. 


The continuous or glover’s suture (Pig. 27), which can be 
applied much more quickly than the interrupted suture, has recently 
come into common use again. 

A modification of this suture which is very frequently useful, 
is shown in Fig. 28 , in which the needle is passed under .the loop of 
the previous stitch every time before the thread is drawn tight. 

In wounds with such great loss of substance that it is not pos- 
sible to bring the edges together with sutures (skin and scalp wounds), 
primary union may nevertheless be obtained by immediate transplanta* 
tion of largo pieces of skin from the arm of the patient, or from 
the freshly amputated limb of another, or from the body of one who 
has just died. 

In transplantation, flaps of skin, two inches square and larger, 
are cut, and all the subcutaneous adipose tissue is carefully removed 
by scissors curved on the fiat, so that the piece of skin looks like 
white glove - leather on both sides. The wound is then covered with' 
one or more such pieces, which are secured to its edges by catgut 
sutures, and an antiseptic dressing applied over thein. 

In this way I have at once completely covered the large wound 
on the forehead left after a rhinoplastic operation with two large flapa 
from the arm; and secured union by first intention. 


DBAINAGE AJSm DEEP SUTUBES. 

Before the wound is, closed, care is to be taken that no fluids 
can remain in the bottom of* the wound. c 

c To oonduot these from the wobnd, we employ drainage. 
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DBAINAGE. 

‘When much suppuration is to be feared — in septic wounds, 
abscesses, resection of the hip, etc., it is advisable to place rubber 
tubes, perforated on their sides by holes (Fig. 29), in the dependent 
parts of the wound, in order to drain the cavities which exist in it — 
as first recommended by Chassaignac. 


Fig. 29. 



Bubber drainage-tube. 


Lister uses a peculiar dressing-forceps with long slender arms 
(Fig. 30) for introducing drainage-tubes into deep wounds. 

Fig. 30. 



It is not a bad idea to sprinkle the drainage-tubes with jodo- 
form before inserting them (Kdnig). 

In fresh and clean (aseptic) wounds, the use of ru1)ber drainage- 
tubes is disadvantageous, because they irritate the wound, acting as 
foreign bodies; because they permit the entrance of the agents of de- 
composition into its interior; and because they always necessitate an 
early renewal of the dressing, and thus cause a disturbance of the 
wound. To avoid the last-mentioned draw back, the use of softened 
(decalcified) bone-tubes (Neuber, Fig. 31) is to be preferred, for they 
dissolve in the wound and are absorbed, like catgut, as soon as they 
have fulfilled their purpose. 

These tubes are turned out of the bones of cattle, put in a 
33 ^solution of hydrochloric acid for about 12 hours, to decalci^ 
them , and preserved in an alcoholic solution of bichloride of mercury, # 
1 to 6000. 
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In case of need, bundles of catgut strands (Chiene), or of dis- 
infected horse -hair, or braids of glass-wool (Schede) can be employed 
for drainage. 

Fiff. 31. 



Bone drainage-tube. 


In most fresh and aseptic operation - wounds , however, drainage 
is unnecessary, if care is taken: 

1. That no closed cavities remain in tlie bottom of the wound, 
in which blood or scrum can collect; 

2. That the wound in the skin is not entirely and hermetically 
closed — so that any discharge which may form within the wound 
can easily make its way to the surface. 

3. That the wound is covered with a dressing which will exert 
equable pressure upon every part of it, which will readily absorb the 

. escaping discharge, and which will favor the drying up of the latter 
by evaporation. 


• DEEP SUTURES. 

Cavities in the deeper parts of the wound are best avoided by 
deep sutures which press the deeper parts of the surfaces of the wound 
together; they are the following: 

The fold-suture (Fig. 32), which is most useful for uniting very 
thin and loose edges of skin — for example, in the eyelids, as It 
raises the skin in a fold so that broader surfaces are brought into 
contact. 



The mattreBB- suture (Fig. 33) is the same, except that the 
^ needle is carried much deeper, in order to press together the siarfaces 
at the bottom of the wound. < 
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The twisted or ]i8ir6'*lip suturo 34) is nuido with pins 

(entomological I or Carlsbad pins), the points of which have been ham- 
mered and ground fiat. The pins are inserted through the skin at a 
little distance from the wound, and cotton threads which have been 
soaked in bichloride solution, are twisted around them in alternate 



Twisted suture. 

circular and iigure-of-eight turns, so as to press the edges of the 
wound together. The ends of the pins are then cut off with wire-cut- 
t ing pliers. Some fine interrupted sutures can be inserted in the inter- 
vals between the pins, to gain more accurate adaptation of the edges 
of the wound. The pins can be with- 
drawn with a forceps, by twisting move- 
ments, on the second day, but the bunches 
of threads, which are usually adherent 
to the skin by crusts of blood, are to 
be left' some days longer. This suture 
is particularly well adapted to unite the 
widely gaping wounds of the skin which 
occur in plastic operations on the face. 

fThe quill suture (IHg. 35) presses the deeper parts of the woupd 
together by cylindrical rods (quills, pieces of a catheter), drawn 
gether by silver wire or Czerny’s Silk. 


Fig. 35. 



Quill suture. 



Betd mitdre. 


The b9ad sature (Thiersoh) (Pig. 37) is made by paaw'if g tite 
. idlTer wit^^ tiirongh the lead plates, and then throagh glam? beads, and 
t aemiring it biy twisting it around a small piece of wood — mch as 
a match. . 




— 23 


The superficial and deep interrupted suture can be combined^ if 
there is tension, when it is important to relieve the superficial sutures 
of pressure until the first adhesion has occurred in the wound — 
relaxing sutures (Fig. 38). 

In the same way, the continous suture may be conibhied with 
the mattress suture, and so on. 

But when it is important to press together the deeper parts of 
the wound so that every cavity will be surely obliterated, it is best to 
employ the sunken, or buried catgut suture (Fig. 40) — that is, 
the deeper parts of the surfaces of tlie wound are sewed together by 
continuous or interrupted sutures of catgut, before tlio ordinary super- 
ficial sutures are inserted, the threads are cut off close to the knots, 
and the sutures left to be absorbed like the ligatur(?8 applied to ves- 
sels^). The action of the lead-plate and deep sutures upon the deeper 
parts, is shown in the schematic sections of amputation stumps, iii 
Figs. 39 and 40. 


Fig. 39. Fig. 40. 



But as it is never possible to be entirely certain that there will 
be no discharge anywhere in the bottom of the wound when these 
deep sutures are employed, the wound in the skin is left open a little 
at its most dependent part (according to the law of gravity), or small 
openings in the skin (buttonholes) are made with the knife at suitable 
places, parallel with the direction of the wound in the skin, so that 
the tension of the superficial sutures will cause tliem to remain open 
(Fig, 41). 

It is well to cut away (with scissors curved on the flat) some 
of the fat from the inner part of these openings in the skin , so that 

The surgeons of the large Hopital Saint- Andre in Bordeaux, have 
obtained brilliant results in major operations (amputations, etc.), since 1869, 
by the combination of deep compressing sutures (quill, lead-plate sutures) with 
incomplete superficial sutures, even without following the antiseptic metfaod,^ 
(Azam, „Reunion primitive et pansement des grandcs plaies.** Bordeaux, 1879.). 
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it cannot block up the holes from \vithiu. Tlie edges may also be. 
everted a little by a catgut suture. 

The small openings rapidly heal iip after they have served 
their purpose. 

Finally the wound must be fully covered with a dressing, which 
will be sufficiently soft and elastic to equably press together the 
whole region of the wound. -Tii this way the oozing of blood, and 
the discharge of lymph can be prevented, or lessened. The dressing 
must also readily and quickly absorb the discharge which takes place 
(crumpled gauze, sponges, cushions of peat, moss, sawdust, etc.) and 
favor the drying up of the discharges, by evaporation of their watery 
constituents. Hence air- and water-proof materials (protective silk, 
mackintosli, varnished paper) are not to be employed. The elastic 
bandages which are a])plied over the dressing to increase the com- 
pression at first, must be removed after some hours. 

Fij?. 41. 



Button-holes. Final irrigation. 


Before the dressing is applied, the closed wound must be once 
more ligated with antiseptic fluid until the latter returns clear from, 
ell the openings (Fig. 41). • \ 

. The wound is then to be flrndy squeezed together with a large 
sponge or wiper, until all the fluids which have been left in it are , 
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pressed out, and this pressure must bo maintained until tlie sponge is 
replaced by the first part of the dressing (cushions, or crumpled gauze) 
which must also be very firmly applied. 


DRESSINGS. 

The dressing of a wound has the following objects to accomplish: 

1. It should protect the w’oiind from all exteriml injurious in- 
fiuences , and from the entrance of the agents of decomposition in 
particular. It must therefore fully cover the whole region of the 
wound, fit closely on e.very side, es])ecially shutting it at the edges 
(occlusive dressing, protective dressing). 

2. It should readily absorb the discharges of the wound — 
blood, serum, i)us; and readily allow them to dry (dry dressing, dry 
treatment). 

3. It should prevent the decomposition of the discharges (anti- 
septic dressing. Lister). 

There arc a great number of materials which more or h?ss com- 
pletely fulfill these purposes, and a still larger number of (antiseptic) 
substances which have the property of prevmiting or stopping decom- 
position in the dischargef of wounds. 


MATERIAL^ FOR DRESSINGS. 

The materials to be employed for dressings: 

1. Must be perfectly clean — aseptic; 

2. Must be soft and elastic, so as to fit closely to the surface 
of the body under moderate pressure; 

3. Must readily absorb every sort of fluid — possess great ab- 
sorbent poweihs; 

4. Must not be air-tight, so that the absorbed fluids may evapo- 
rate quickly, and be readily oxidized by the oxygen of the atmosphere. 

5. Must contain substances which will render the agents of de- 
composition harmless — antiseptics. 

In military practice, the most suitable materials for dressings 
are the following: 

1. Gause (Mull, surgical gauze), a loose cotton cloth, made 
absorbent by having its oily matters removed by boiling in soda, is 
employed: 

4n several layers, as a Lister occlusive dressing; 

b. in pieces very loosely folded together, as Vplkmann’s orumt # 
pled gause; 



G. made into bags of different sizes — sowed with aseptic cot- 
ton thready which are filled with other dressing - materials (peaty moss, 
sawdust, wood-wooly etc.) and serve as oushion-y or padded-dressings; 

d. cut into bandages, 2 to 5 inches in width, which serve to 
secure the occlusive dressings, after being dipped in antiseptic fiuid — 
carbolic or bichloride solutions. 

For this last purpose, the starched gauze (crinoline) is particu- 
larly well -fitted, because the turns of the bandage when applied wet, 
stick together, and prevent the dressing from slipping. 

2. Cotton. 

a. Cotton, made absorbent by removal of its fatty impurities 
(Bruns), quickly absorbs water, and is therefore especially fitted for 
cleaning soiled parts of the body, when used as balls or Avipers, and 
used only once; also for the padding of particular parts (the axilla); 
but it is not at all suitable for laying directly upon the wound, as 
the surface in contact with the discharge packs together into a hard 
impenetrable layer. 

b. The ordinary cotton, not absorbent, is used for padding 
splints; and especially in the form of cotton batting bandages, 4 to 
6 inches wide, for stuffing and closing the edges of the dressing, for 
it is well known that cotton is the best filter for straining out the 
infectious materials floating in the atmosphere. 

3. Feat, coarsely powdered in the form of peat-dust (Kcuber). 
The light brown variety („Moostorf“) absorbs very well (nine times its 
weight of water), if it is slightly moistened beforehand ; the black peat 
is less absorbent, but has antiseptic properties because it contains 
humic acid. It is, moreover, much cheaper in regions where there are 
peat bogs. 

4. Feat-moss (sphagnum), which can be obtained cheap in any 
forest or marsh region, can be easily made aseptic by drying and 
sterilization, is very compressible, absorbs very well, and is cleaner 
than peat. 

5. Wood-sawdust, wood-wool, and wood-fibre, are good dres- 
sing-materials, because they are all very compressible, absorb well and 
quickly, are easily rendered aseptic by sterilization, or by pouring 
boiling water over them, and are not expensive. 

Sawdust (Porter) can be obtained everywhere, and is already at 
hand in large quantity when wooden barracks are built. Poplar sawdust 
is the most absorbent. Pinewood sawdust has also antiseptic properties. 

Wood-wool and wood-fibre are prepared in various manufactories 
at a low* cost. ^The latter is particularly suitable for filling vdpers, 
to be used in operations instead of sponges, as well as for padding splints. 

6. Foreat-wool, oakum, and jute, are inferior to the ptf^ers, for 

they are not so soft and absorbent, but in case of need they are 
always useful as dressings. . " *■ 
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The last mentioned materials (Nos. 3 to 6) are all best used 
for dressings in the form of cushions, or stuffed bags — a bag of 
gauze being partially filled with the material — so that it can easily 
be shaken about in it (cushion dressings}^;. 

For use in different parts of j,. 

the body, various shapes and sizes 
of cushions are used — in some of 

them, slits must be made in certain f ^ 

places, to allow them to fit more I ~jr_— -li 

closely to the desired part ^). f - ~ ~ - ' " ^ 

Fig. 42 shows a gauze cush- j 

ion of this sort, suitable for an f ‘ -m 

amputation of the thigh. ^ ij 

Since it is inconvenient to ^ 

have a very great variety of sizes J 

and shapes, only the diniensions of q - - ’ "T’ ’ I*- -. ^ 

the most useful will be given here. . ;..7 ” -"'i 

The cushion for the largest K £./»." ' " iJ S 

dressings (chest, abdomen, thigh, h; H 
groin) should bo 28 inches long, ^ ^ 

20 inches broad, and from to ^ ^ -j vB --Ij' « 
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Cushion for dressing. 


1’/^ inches thick, and should have fef Ig ' ;!* 

a slit 4 to 8 iiiclies deep, its edges 
being sewed up before the cushion 
is filled, situated in the middle 

the long or the short side — ac- v ^ ^ : 

. - Cushion for dressing, 

cording to the wound or operation. 

For smaller dressings, cushions 2, 4, 8, to 1(> inches square are 
employed. 

Cushions 20 inches long, and 6 indies broad are suitable for 
padding splints. 

Before applying these cushions, the contents are to be arranged 
by shaking so that they will fit all the depressions in the neighbor- 
hood exerting equable pressure upon the entire wound, and so that 
the greatest quantity will lie at the most dependent part — for 
example, at the back, in dressing wounds of the chest and axillary 
regions. 

By folding over the comers, us in dressing amputation stumps, 
the surgeon should . attempt to completely occlude the wound. 

A gauze bandage wet with carbolic acid or bichloride solution, 
18 then applied po as to bind the cushion firmly and smoothly to the 
surface of the part. 


’) In time of war the preparation of these bags and filled cushions * 
under medical supervision, would form a thankworthy task for patriotic women. 
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The edges of the dressing are then covered with cotton - batting 
bandages, so that the entrance of air to the wound will be prevented; 
and, finally, additional turns of gauze bandage .are carried near the 
edge of the cotton, hut so as not to touch the skin anywhere, the 
cotton i)rojecting from under them upon every side (see Fig. 43). 

All cavities and depressions (the axilla, for instance) are care- 
fully filled with salicylated cotton, or crumpled gauze, before the turns 
of bandage are carried over them. 

When an operation has been performed by Esmarch’s bloodless 
method, an elastic bandage of thin rubber is applied in addition over 
the entire dressing, to increase the pressure during the first two or 
three hours; and in operations in the neigliborhood of the anus a 
bandage of this kind is applied at the edges of the dressing, to pre- 
vent the entrance of the contents of the bowel. 


impermeable materials. 

Impermeable niatcrials are now seldom used in dressing wounds 
since it has been re<ioguized that they do more harm than good — 
by preventing the evaporation of the discharges of the wound. 

Under this head are to be classed: — 

Lister's oiled silk protective, which is laid directly over the 
W'ound, to shield it from the irritating qualities of the carbolic acid, 
etc. If the material of the dressing possesses sufficient absorbent 
power, it is unnecessary — as is also the glass-wool recommended 
by Schedo. 

Should it be desired to use anything of this sort, the far cheaper 
varnished - paper ^) is to be jireferred. This may also replace the 
expensive mackintosh, which was laid between the seventh and eighth 
layers of gauze in the original Lister dressing, in order to prevent 
any discharge which might penetrate the dressing from v directly 
reaching the surface. 

This varnished -paper is also excellent to cover and retain the 
moisture of wet applications (Preissnitz’s compresses, cataplasms): and 
parchment paper, oil -silk, and rubber-tissue can also be employed for 
this purpose. 

Heavy waterproof materials, such as cotton cloth filled with 
oil-vamish, or rubber-cloth (for example, Billroth’s batiste, oiled cloth, etc.) 
are used to protect the bed -linen when renewing dressings, in per- 
manent irrigatipn, etc. 

') Tissue-paper is painted with a large brush with linseed varnish, to 
which 8 Wo siccative („drier**) or varnish-extract has been added. The she^ 
are then nung up on strings in an airy room for 48 hours,' until iliey> are 
perfectly diy. To make the papcfr antiseptic, 1 % of thymol is added^to the varnish. 
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Pure sheet rubber, made of raw brown rubber, is excellent for 
covering the operation - table , and protecting the rest of the patient’s 
body ill operations, and when the dressings are renewed (see Fig. B); 
and for making the aprons and sleeves fo^ |;he surgeon and his assis- 
tants (see Fig. 1). 

From the same material are cut the rubber bandages , 2 to 3 in- 
ches wide, which are used: 

1. For bandaging the limbs in employing Esmarch’s bloodless 
method. 

2. For applying outside of the entire dressing of the wound after 
operations performed upon the extremities with this method, in order 
to increase the compression for the first two hours, until the danger 
of secondary oozing of blood has passed. 


Fig. 43. 



Elastic bondage with Xiister dressing. 


3. For applying along the edges of the dressing, in order to 
prevent the entrance of air (by the respiratory niuvements of the chest 
or abdomen, for instance), or of the contents of tlie bowel when the 
dressing lies near the anus (Fig. 43, after Ijister). 


THE POSITION OP THE PATIENT. 

The position of the jjatieiit is of gn^it iinj)(>rtance in applying 
or changing the dressings. He must be so placed that the part to 
wbicb the dressing is to be 
applied is accessible on every 
side , and the body must 
be maintained in a natural 
position during the entire 
dressing of the wound. 

To support the body, 
the operating table will an- 
swer ii^ part, but the pad- 
ded pelvic support descri- 
bed by Volkmann (Fig. 44),' “"**»®'* (Volkmann). 
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Fig. 46. which should have a height of Gi inches for 

adults, will also be necessary, and in some cases 
two of these will be needed. The assistants oi^ 
orderlies hold the body in the chosen position 
with their hands. In making some dressings, 
mi heel-reat (Fig. 45) will also be found useful. 

The figures 46 to 60 show: (See pag. 31 
and 32.) 

1. The position of the patient in applying 
dressings to the upper part of the body (Fig. 46). 

2. The position in applying dressings in 

the neighborhood of the pelvis, anteriorly (Fig. 47). 

3. The position in applying dressings in 

the neighborhood of the pelvis, posteriorly (Fig. 48). 

4. The position in applying dressings to 

tlie abdomen (Fig. 49). 

5. The position in applying dressings to 

the lower extremity (Fig. 50). 


Heel-rest (Esmaroh). 

ANTISEPTICS. 

STERILIZATION. 

The surest way of rendering the materials to be employed for 
dressings aseptic, to destroy the agents of putrefaction Avhich are in 
them, is. sterilization by dry heat and steam. 

The air in a sterilizing oven of good size is slowly heated to 
a temperature of 90^G. (194^ F.), while the material lies spread out 
in it on wire-grating. 

After the dry heat has acted upon it for a quarter of an hour,, 
hot steam is allowed to enter the oven until the temperature reaches 
100^ C. (212^ F.). This temperature is maintained for half an hour, 
then the steam is allowed to escape, and is replaced by dry hot aii^ 
which is allowed to cool off gradually after half an hour , the moisture 
being thus made to evaporate from the material. Eaterials made asep- 
tic in this way, must be at once wrapped in parchment or vuniahed- 
paper, and *kept in boxes of sheet-metal or glims until they are used^ 
or until they are impregnated with -antiseptics. 
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Fig. 46. 


"M 
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Water can be »ufiiciont]y sterilized for use in operations, to 
cleanse the wound, by long-coiithiued boiling. 

But as plain water irritates the tissues, making them swell up, 
it is necessary, to make it resemble blood -serum by .adding ordinary 
table -salt in the proportion of 6 to 1000. 

Sea -water, drawn up from some distance below the surface of 
the sea, can also be employed for this purpose, after it has been 
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Among the l^rge number of substances which prevent putre- 
faction, now used in the antiseptic treatment of wounds, the most im- 
portant for military surgical practice are the following: 

1. CARBOLIC ACID (Lister). 

This is a very powerful antiseptic. A watery solution of I to 
1000 will hinder the development of bacteria by continuous notion, 
although the action of the concentrated solution (1 to 20) for 24 hours 
is necessary to entirely prevent their growth. 

According to Koch, solutions in oil and alcohol have no anti- 
septic action.. , 

Carbolic acid is, however, poisonous — and not by internal use 
alone. It is also quickly absorbed by wounds, and even by the skip, 
especially in children; and in weak, thin blooded adults, as well, and 
in those who suffer from disease of the kidneys, it not' infrccpiontly 
causes severe symptoms of poisoning — both acute (collapse) and 
chronic (disturbances of digestion, vomiting, marasmus.) 

It ‘is also irritating ‘to the skin, especially when employed in 
a moist form, and causes erythema and ecsfema, often with febrile 
symptoms; and strong solutions irritate the surfaces of wounds and 
cause an increase of the discharge — and even suppuration (antiseptic 
suppuration — Lister). 

Recently, therefore, it has been used much less than formerly, 
when by Lister’s recommendation it dominated the entire antiseptic 
method. 

It is used: 

a. In weak carbolic solution (3 to disinfect the hands, the 
instruments, the skin in the neighborhood of the wound, the wound 
itself, the sponges, and the atmosphere (carbolic - spray). 

b. In strong solution (1 to 20) to disinfect septic wounds. 

c. For the impregnation of the materials used for dressings •»- 
especially gauze (Lister gauze, carbolized gauze). 

Since carbolic acid is very volatile, and the quantity of it in 
the impregnated materials diminishes very rapidly by evaporation, it is 
advisable to prepare the latter only just before they are to be used. 

In time of war, the best me^od for its preparation is that of 
Bruns; — 

Ta 400 grams of powdered colophony is added in succession 
100 grams each of alcohol and carbolic acid, and 80 grams of castor 
oil — or 100 grams of melted stearine. The mixture is stirred until 
it is reduced to a smooth brittle mass about the consistency of an 
extract, and is immediately placed in an air-tight vessel for preser- 
vation,. When desired for use, the mixture is dissolved in 2 liters of 
alcohol, with constant stirring. To impregnate the gauze, the mixture # 
is posted out ovefr 1 kilogram gauze, which is spread out roughly 
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in a flat' pan, and readily absorbs it. In order to secure an 
even distribution, the gauze must be wrung out two or three times 
from one end to the other (3 to 5 minutes are to be spent in doing 
this) or passed through a wringing machine. The material is then 
hung up to dry — Imt for as short a time as possible, until the 
alcohol has for the most part evaporated — about flve minutes out-of- 
doors in the summer, and from ten to fifteen minutes in a moderately 
heated room in winter. The gauze is then to be kept in closed boxes 
of sheet - metal. 


2. BICHLORIDE OF MERCURY (Koch). 

Tills is the strongest of all the disinfecting substances in use. 
According to Koch, a solution of 1 to 20,000 in water ivill kill the 
spores of the anthrax-bacillus, and a solution of even 1 to 300,000 in 
water will prevent their development. 

.The bichloride is odorless, hut very iioisonous, if used in strong 
solution, or in a weak solution for a long time. 

In addition to great irritation of tlie skin (eczema, chapping) it 
may cause symptoms of systemic poisoning (stomatitis , salivation , severe 
diarrhoea with tenesmus, ulcerative inflammation of the rectum and 
colon, nephritis, etc.) so that the greatest prudence is necessary in 
using the stronger solutions. 

As the bichloride is at once decomposed by contact with metal, 
it cannot be used for the disinfection of instruments, nor kept in metal 
vessels. The irrigators for use w'ith bichloride solutions must therefore 
be made of glass, and the basins of glass, cliina or paper. 

It ’*18 employed: 

a. Ill weak aqueous solution, 1 to 5000, to disinfect the hands 
and the neighborhood of the wound, to wet the wipers and sponges, 
'and to irrigate the w'ound before apjdyiiig the sutures. 

' b. In strong aqueous solution , 1 to 1000, for thorough irri- 
gation of septic w'ouiids, and for this purpose it is far more reliable and 
less dangerous than the 1 to 20 carbolic solution. 

c. Ill alcoholic solution, 1 to 1000, to preserve catgut, silk, 
sponges and drainage tubes. 

d. To impregnate gauze and other materials for dressings. A solu- 
tion of 1 part bichloride, and 100 parts table-salt, in 40 parts gly- 
cerine and lOOO parts water, is poured over the materials, the super- 
fluous fluid squeezed out with the hands or a wringing machine, and 
the material dried by moderate heat. 

As aqueous solutions, and the materials impregnated with them, 
sometimes irritate the skin , and as the bichloride after some time eva- 
porates from them (Lazorski), Lister has proposed to mix the biehlorida 
Yrith the serum of the blood of horses (L to 100) and to impi^gaata 
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the gauze with this (bichloride-8.erum gauze). In this way it is deprived 
of its irritating properties, but not of its antiseptic power. 

3. CHLORIDE OP ZINO (Lister). 

This is a tolerably strong antiseptic, does not attack uninjured 
epidermis, but is caustic to other tissues. It is odorless, not poiso- 
nous, and not expensive. It is used: 

a. In strong (8 ®/^) aqueous solution (Lister) for the thorough 
disinfection of septic tissues, wlien suppuration witli decomposition is 
present, etc. 

b. In concentrated solution (with water in equal parts) witli which 
cotton tampons are wet, as an a excellent caustic in hosjntal-gangrene 
(Kiinig). 

c. In weak solution (1 to 2000) for antiseptic compresses, and 
for inipregiiating materials for antiseptic dressings (jute gauze). 

d. In chloride of zinc pads (Bardclebcn) which form a very 
cheap antiseptic dressing. 

lOO grams chloride of zinc is dissolved in 1'/^ liters hot water, 
and 1000 grams jute is worked in it until all the solution Jins been 
absorbed. The jute is then spread out and dried in the air or in 
an oven. 


4. IODOFORM (v. ^Moseiig). 

Iodoform is not a very strong antiseptic, as it does not })rotect 
against erysipelas, but its action is lasting, tor it is but slightly 
soluble, arid not very volatile. It does not irritate tlie w'ouml, in fact 
it diminislies pain, and the quantity of the discliar*go; the disiigrof^ablo 
odor of iodoform can be improved by the addition of tonka-heaii. 

^ On the other hand, the use of the drug is not without danger; 

there are persons, especially old people, and tliose aflliclcd with dis- 
ease of the kidneys or of the heart, in whom the severest symptoms 
of poisoning (disturbances of digestion, vomiting, brain - symptoms , 
mania, melancholia), often with fatal results, apear after the use of 
small quantities. On this account very large amounts should not be 
employed. 

Iodoform is used: 

a. As a powder for sprinkling over fresh wounds , in w^hich union 
by first intention can not be expected — gunshot wounds, for example; 
and also wounds in the neighborhood of the various natural openings 
of the body (mouth, anus, vagina) where infection can not be avoided. 

h« In solution in ether (1 to 7), for washing parts where an 
operation is to be performed — leaving a finely divided yellow d^ a 
posit npon the skin, when the ether has evaporated. 


8 * 
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c. In iodoform gauze, to place over fresh sutured wounds in 
a single layer under the other dressings; and to tampon wounds of 
the mucous cavities (mouth, hose, pharynx, rectum, vagina, bladder, 
urethra) which are to be kept open, and in whfth complete antisepsis 
is impossible. 

Iodoform gauze is made by sprinkling 100 grams (3 oz) of 
iodoform over 10 meters (11 yards) of gauze in a clean basin, and 
rubbing up the latter with clean hands until it is of a uniform 
yellow color. 

For use in mucous cavities, the sticky iodoform gauze of Billroth 
is best, because it adheres closely to the surfaces of* the wound and 
will prevent decomposition for weeks. It is prepared by drawing 
6 meters of gauze through a solution of 100 grains of colophony in 
60 grams of glycerine and 1 200 grams of alcohol (95 rubbing 

230 grams of iodoform into it, after it has dried. 

Iodoform gauze, suitable for any purpose can be prepared very 
rapidly by pouring iodoform ether (1 to 7) upon gauze, and rubbing 
it until the ether has evaporated. This method is of course more ex- 
pensive than those previously described. * 

6. BORIC ACID (Lister). 

Boric acid is a moderately strong antiseptic, which irritates the 
tissues very little, if at all, and it has, moreover, no poisonous 
properties. ^) 

It is employed: 

a. In aqueous solution (35 instead of carbolic acid, for 
openitions upon the abdominal cavity, the rectum, etc; and also, for 
the same purpose, with the addition of salicylic acid as suggested by 
Thiersch (2 parts salicylic acid, 12 boric acid, 1000 water). 

b. As borated lint (Lister), very useful for covering small wounds, 
especially in the face, made by dipping lint in a solution of 1 part * 
boric acid in 3 of boiling water ; borated cotton and borated gauze 
are prepared in the same way. 

c. Boric acid ointment (Lister) for covering sutured wounds to 
which a large antiseptic dressing can not be applied — in plastic 
operations on the face, for example ; and for covering granulating wounds* 

Lister’s . boric ointment is prepared of: — 

Acidi borici pulv., cerae albae , aa. 5 grams, oL; arojyd. d^Uc.,. 
paraffini, aa. 10 grams. Simpler and more durable, add tbl||£to^ 
better, is a mixture of 20 parts boric acid with 100 parts vii^elhiC 
or glycerine ointment. 

^ 

0 But it is said that it is not altcgetber 'safe to use large' quantities witii \ 
children. (Rupprecht.) 
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6. ACETATE OP ALUMINA (Burow). 

Acetate of alumina is a very powerful antiseptic, for a solution 
of 25 parts to lOOO<0rill not only prevent the development of bacteria, 
but will destroy their power of reproduction after it has acted for 
24 hours (Pinner). It quickly corrects the foul odor in 'the discharge 
of wounds, and in the secretions of the skin; it is not poisonous, and 
not expensive, but it cau only be employed in a fluid fonu , because 
the acetic acid evaporates in drying, leaving only the inert hydrate of 
alumina. As it attacks the instruments, and makes the hands rough, 
it is not suitable for use in operations, althougli it diminishes the 
hemorrhage by its strong astringent action on the capillaries, and it 
is therefore not a bad idea to wet the wipers with it. 

It is employed in an aqueous solution , 1 to 5 , in which 

gauze compresses are dipped for use as moist applications ; and also in 
purifying baths for suppurating, gangrenous, or foul wounds and ulcers, 
and for eczema and foul - smelling secretions of tlie skin (axilla, anus, 
scrotum) ; and it is the best of all antiseptics ff)r permanent irrigation 
of gangrenous abscesst^s, decomposition, and gangrene of the tissues. 

A 1- solution is made by mixing 24 grams of alum, and 
38 grams of sugar of lead, with I Liter of water, allowing it to stand 
for 24 hours and tlien filteriug. 


7. SALICYLIC ACID (Thiersch). 

Salicylic acid is a strong antiseptic, irritates the wound but 
little, and is not poisonous. But it is apt to separate from the dressing- 
n^aterials in the form of dust, which causes coughing and sneezing. 
It is also not cheap. 

It is used in Sjalicylic solution (1 i)art to 300 watc^) for irri- 
gating wounds; and, with boric acid, for antiseptic irrigation; and it 
acts very well in cases of eczema due to carbolic acid or biclilorido of 
mercury, when used as an emulsion (I part to 5 of water) or as sali- 
cylic acid ointment (10 with vaseline, or glycerine ointment). 

In the form of salicylated cotton (3 ‘Vo *«'d 10 ^/^j), freshly 
made, it was formerly much employed; but it is not to be recommended 
for use in the field, for the salicylic acid falls out of the cotton while 
it is being transported. 


. • 8. PERMANGANATE OP POTASH. 

'^v^erniangaiiate of potash is very soluble, not expensive, not poi- 
and.it is quite a strong antiseptic, for it kills spores even in 
'd'S^^l^eolxLiion, and entirely corrects the foul odor of decomposing 
wounds after irrigation for a short time. But its action is of short ^ 
duration, for it is at once decomposed by the discharge of wounds, and 
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forms a slimy brown deposit with it, which soon begins to emit 
a foul odor. 

It .is used in aqueous solution (1 to 1000, up to 100), the co- 
lor of red W'ine and darker, according to the amount of decomposition 
to be corrected (Condy’s fluid). 

9. THYMOL (Kanke). 

Thymol is a good antiseptic, for it prevents the development of 
bacteria even in a 1 to 2000 solution. It has an agreeable odor, irri- 
tates the skin ])ut little, diminishes the discharge of wounds, and is 
only slightly poisonous; but it is very expensive. 

It is employed in aqueous solution, 1 to 1000, with the addi- 
tion of 10 parts alcohol, and 20 glycerine; and in thymol-gauze, made 
by impregnating 1000 parts gauze with 500 parts spermaceti, 50 parts 
resin, and 16 parts thymol. 

In the treatment of burns, the addition of thymol to the 
liniment which is used everywhere for burns (equal parts linseed oil 
and liniewater) renders it analgesic and antiseptic. A 1 to 1000 solu- 
tion is also to be warmly . recommended as a moiith-wasli. 


10. NAPHTHALINE (E. Fischer). 

Naphthaline is a very good antiseptic, which does not irritate 
the wound, is not poisonous, and is very cheap, but it has a very un- 
pleasant, penetrating odor. 

■When sprinkled over open wounds in the form of powder, it 
disinfects them quickly and durably. Gauze, wdth naphthaline rubbed 
into it, makes a very useful material for antiseptic dressings. 


11. PEROXIDE OP HYDROGEN (Trommsdorff). 

Peroxide of hydrogen is a very strong and not poisonous anti- 
septic, which acts very powerfully in a 3 aqueous solution , - used as 
a spray, in disiufec^ng foul w'ounds, as well as sick-rooms, but it is 
unfortunately too expensive. 

12. ABSOLUTE ALCOHOL. 

Absolute alcohol is a moderately strong antiseptic, which is very 
useful for the disinfection of instruments , especially knives , the edges 
of the latter not being liable to be a^cked by* it. c 



ANTISEPTIC POWDER DRESSINGS. 


Antiseptic powder dressings, that is, the s]irinkliiig of antiseptic 
substances in the form of powder, are suitable for: 

a. Such wounds as may be expected to heal under the scab 
(penetration-fractures, simple gunshot wounds, superficial burns). 

b. Fresh contused and lacerated wounds of considerable si/u 
(caused by the explosion of bombs, or by inacbines) which are not 
united by suture, and therefore can not heal by first intention, as well 
ns largo and deep burns — in ordc^r to pre\-ent decomposition. 

c. Suppurating wounds, in order to diminish tlie discharge, and 
produce healthy, quickly-cicatrizing granulations. 

d. Septic, .gangrenous wounds, to correct the si?])sis. 

These pow’ders, however, must not be strewn in fresh wounds 
which are to be closed l>y suture, because tliey may act as for«*ign 
bodies, and prevemt union by adhesion. 

Only those antiseptic substances are suitable for use in this way 
which do not irritate the wound — that is, dp n('t inerc^ase the dis- 
charge, but rather diminish it. This purpose is 1)est fulifilled by 

lODOKOliM POWDKR (v. Mosi‘tig) 

because its antiseptic action is not only tolerably strong, but it is 
lasting. It is, therefore highly to be recommended for sprinkling in 
small gunshot wounds which it is nut desirable to disinfect thoroughly. 
In very large wounds (from exploding bombs, etc.) care is necessary, 
because symptoms of poisoning arc sometimes observed. In such cases 
the mixture of some indifFerent substance (chalk, talc, sawdust, [>eat) 
with the iodoform is advisable, if iodoform gauze or other material is 
not at hand for an antiseptic dressing. 

The following substances can also be used fur powder dressings, 
— the carbolic powder of Bruns, carbolized lime (Port), nuphlhaline 
(Fischer), oxide of zinc (8ocin, Petersen); especially the last, for it is 
harmless, odorless, and cheap, and has some antiseptic power, while 
subnitrate of bismuth (Kocher) is sometimes poisonous; but both form 
concrements when strewed in wounds containing cavities. 

Salicylic acid is not to be recommended for sprinkling on wounds 
as a powder , for it irritates the wound too much , and causes pain. 
It is also poisonous in large quantities, and affords no protection 
against erysipelas (Kuster). 



BENEWAL OF THE DBESSING. 


The dressing of a clean wound should, if possible, remain un- 
touched until the wound heals, or at any rate be changed as seldom 
as possible. 

In order not to miss the proper time for the renewal of the 
dressing, it should he frequently exaiiiined, especially its most depen- 
dent part; the temperature also must be constantly ' watched by the 
aid of the thermometer, and the patient’s general condition observed. 

If the discharge penetrates the dressing and reaches its external 
surface, decomposition is at once set up in it by the contact of the 
atmosphere, and rapidly spreads through the layers of the dressing 
to the wound. 

To avoid this., the* superficial layers of the dressing at the sjiot 
where the discharge has made its appearance must be at once disin- 
fected by washing with bichloride solution, and then covered with an 
antiseptic cushion extending far beyond the affected place. 

If the spot made by the discharge is larger than the palm of 
the liand, it is better to remove the external layers of the dressing, 
the large external cushion, and after abundant irrigation of the inter- 
nal layers below it with bichloride solution, to apply a fresh largo 
cushion. 

A renewal of the dressing will be necessary: 

1. If great pain is felt in the wound. 

2. If fever appears, with such general disturbance that sepsis of 
the wound is probable (septic fever); but if the general condition con- 
tinues good, in spite of a rise of temperature, the skin and tongue 
remaining moist (aseptic fever), it is to be concluded that there is no 
sepsis of the wound. 

3. If a foul odor arises from the dressing. 

4. If rubber drainage tubes have been placed in the wound, it will 
be necessary to change the dressing in a few days (four or five), in 
order to remove the drainage tubes at the proper time. If they are 
allowed to remain longer then necessary, they increase the discharge. 

The change of the dressing must be made as rapidly as possible, 
so it is necessary to have everything which can by any chance be 
needed for it ready beforehand. 

Before removing the dressing, the patient is placed in such 
a position that the fresh dressing can be readily applied, and the bed 
is to be protected from dirt and moicture by covering it with a rubber cloth. 

A large, powerful pair of shears is exceedingly useful for rap- 
idly cutting the bandages (see Fig. 163, plaster of Paris ■ shears). 

If the wound is found to be antiseptic, it is entirely unnecessary 
to irrigate it. The neighboring parts are merely to be cleansed with ■ 
wipers or bunches of cotton wUch have been dipped in bichloride 
solution, and a firesh dressing is to be quickly applied. 
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If rubber drainage tubes were inserted, lihey are to bo withdrawn, 
and only to be replaced (after having been cleansed), when some dis- 
charge from the deeper parts of the vround appears upon pressure. 

* If the wound has healed, except some superficial granulations, 
some borated lint, or a piece of gauze spread with boratod vaseline, 
is laid upon it. 

If there is eczema in the neighborhood of tlie wound, tlie in- 
flamed part is to be tliickly covered with salicylic glycerine ointment, 
or salicylic vaseline. 

if no primary union has taken place, another antiseptic dressing 
is to be applied and renewed more frequently. 

But if the wound has become septic, if inllaiiiination, suppuration, 
lymphangitis, abscesses, or erysipelas bas appeared, all tbe stiicbes 
must be removed at once, and the wound freely opened, and thoroughly 
disinfected and drained, as will be fully described farther on (see 
secondary antisepsis, in Part II., Oiierative Surgery). 


THE OPEN TREATMENT OP WOUNDS. 

The open treatment, leaving the wound without any dressing 
(Bartscher, Burow), attained far better results than any trcMitnient 
which had previously been tried, for in the older methods all sorts 
of injurious influences had been brought to bear on tlui wounds. 
Among these injurious influences were, in particular, fre((uent ri'inivval 
of the dressings, retention of the discharges, and the use of lint, old 
linen, sticking ])la8tcr, UTid other dressing which contained the agents 
of decomposition. 

The method has also undoubtedly rendered service by drawing 
the attention of surgeons to these injurious influence's. But us this 
method foregoes primary union, allows the agents of infection which 
exist in the air to have free access to the surfaces of the wound, and 
permits the discharge to decomjmso, it should be einjdoyed only when 
there is some reason why the rational antiseptic treatment of wounds, 
previously described, can not be carried out. It is still less suitable 
for military practice, because the air of rooms which contain many 
wounded persons is usually full of the agents of infection. 


TREATMENT OF INFLAMMATION (Antiphlogosis). 

Rest, elevation, and cold applications are the principal means 
of treating inflammation' of those tissues which arc not in contact 
with the atmosphere. Antisepsis, in the widest sense of the word, 
oombats inflammation in wounds of any kind. 
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A large part of the following chapter deals with rest for injured 
and inflamed parts. 

Elevation of the part assists the return circulation of venous 
blood and of lymph, diminishes the arterial blood supply, and thus 
acts against congestion (hyperaoinia) , and (quickens the absorption of 
extravasations and exudations. 

The following luetliods can be employed to elevate the hand; 

a. My adjustable in- 
dined plane, , which stands 
upon a tabic near the bed 
(sec Fig. 55); or on the 
bed, upon a board, arran- 
ged to conduct tlie water 
used for irrigation into 
some vessel (see Fig, 57). 

1). For vertical sus- 
pension of the hand and 
i’orearni, the entire arm is 
to be secured to a splint, 
such us is used in resection 
of the elbow, or to Volk- 
manif s suspension - splint 
(Fig. 51), by a bandage 
a])|)lied with spiral turns 
which do not overlap (see 
Fig. 60) not with circular 
turns, and the splint sup- 
ported in an elevated position by a string attached to its lower end 

(Fig. 62). 

To elevate the lower extremity one of the various forms of 
apparatus used for this purpose can be employed (Petit’s fracture-box, 
the doable inclined plane, etc.), or the limb, enclosed in an immovable 
dressing, is suspended by strings and pieces of wood so that the foot 
is higher than the rest of the body (Fig. 53). 

For similar reasons, the prone position is to be chosen in in- 
juries of the back, and elevation of the head and neck practiced in 
injuries of these .regions. 



Volkmann'a BUBpension-spUnt. 


COLD APPLICATIONS. 

Cold applications are made, or heat abstracted in various 
ways, when it is desired to reduce the temperature of any part of 
the body. 

1. By oold compresses ; these require very frequent renewal, 
if they are really to abstract heat continuously, and thus the ixgured •#' 
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part is liable to be disturbed. If they are allowed to remain long 
enough to grow warm, they act as excitants (Freissnitz’s compresses). 

Fig. 54 . 2. By dry cold, best applied by 

means of ice in rubber bags (ice-bags). 

The ice-bags must be securely 
closed by tying the closed mouth of the 
bag tightly around a wooden cylinder 
or large cork (champagne cork) with a 
narrow bandage (Fig. 54). 

If the cold is too intense, a 
few layers of linen or gauze are to 
be placed between the ice-bag and the 
body. 

Fig -bladders are apt to allow 
the water to penetrate them, and soon 
decay. To avoid the first, they should 
be iid»bed with lard , inside and out, 
before being used. The decay can be 
prevented by washing them in antiseptic 
solutions every time before filling. 

Ice-bags of parchment paper do 
not remain water-tight long, and as they 
sometimes tear, the patient may be sud- 
denly Hooded with the water. 

Glass bottles and tin boxes fill- 
ed with ice or cold water,, abstract heat 
more effectively tlian rubber bags, but 
Ice-bag. Jo uot fit so well to the body. 

But cold bottles can very easily be made useful in practice among the 
poor, and in case of need in war. 

A very great reduction of the temperature in infiammation 
situated in the exi remit ies can be attained by the cold-coil (Fig. 55). 
I gave this name to a long rubber tube which is wound iu spiral 
turns around the inflamed part, and one end of which, provided with 
a* perforated pewter nozzle, is dropped into a vessel full of ice -water, 
while the other end hangs in an empty vessel. By applying suction 
to the latter end, a stream of ice -water can be set in motion, and 
this can be regulated by compression exercised on the lower end by 
a string tied a round it. When the upper vessel is empty it can be 
refilled by pouring the water back again into it from the other. ^) 

I have also endeavored to . make use of the same method for- 
reducing the temperature of the entire body in the febrile diseases 
(typhus, scarlet fever, etc.), by having a long rubber tube sewed upon 

’) Verhandlungen der Deutschen Geaellsohaft fiir Chirurgie. Vierter 
gresB, 1876, p. 97. 
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a fiheat so that it covered one side of it, in close -lying parallel coils. 
If this oold. shoot is spread over the naked body and a stream of 
_ Pig, 55. ^ 



Cold-ooil. 
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Leiter has employed a thin flexible lead tube for the same pur- 
pose, and this abstracts heat even more rapidly and energetically; for^ 
as is well known, metal is a much better conductor of heat than 
rubber (Fig. 66). 

3. By letting cold water drop upon the part (irrigation) (Figs. 67 , 
and 68). * 

Gold water is made to drop from an irrigator hung above the 
bed upon the injured part, covered with a linen cloth in which [the 



water distributes itself. Tlie rapidity of the dropping can be regulated 
by sticking straw into the opening in the metal nozzle of the irrigator., 
instead of the irrigator, a rubber tube can be used, provided with a 
stop-cock at one end, and with a pewter nozzle at the other, which 
can be dropped into a vessel of water. The tube acts as a siphon, 
and must be set in action by applying suction to one end. Small 
siphons of glass, or metal tubing, can also be used for this purpose 
(Fig. 58). The amount of heat abstracted by irrigation is very great, 
xm account of the evaporation of the water. The water, therefore, need 
not be of a very low temperature. The overflowing water ^must be 
collected by an inclined plane (Fig. 67), or by a waterproof doth, and 
directed into a vessel below. v 
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4. By immersion in cold water. 

For this purpose arm- and leg-baths (Figs. 6, and 7) are employed, 
the injured limb resting upon strips of bandage which are secured to 
the knobs on the side of the bath-tubs. 

This is an excellent method of reducing the temjieraturc in fresh 
injuries of the hand and foot. It is not necessary to employ a very 
low temperature in these continuous baths, as their action is very 


Fig. n8. 



powerful. AVater at 68*^ to 72® F. has a very well-marked cooling 
effect when the bath is continued fur some time. The regulation of the 
temperature, by the addition of cold water, can as a rule bo left to 
the patient. 

In the treatment of chronic inflammatory processes ; exudations 
of blood and serum; thickening of the cellular tissue, adhesions of the 
tendons and muscles, and stiffness of the joints, such as occiir after 
injures of any kind, or resections, and with long-continued fixed dressings, 
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MASSAOE 

can be employed with the greatest advantage. - By kneading, pressing, 
and beating with the oiled fingers, the extravasations and exudations 
must first be broken down, the adhesions loosened, and the lymphatics 
cleared; then by rubbing and stroking in a direction away from the 
extremities, the materials thus set free are moved on towards the heart. 

By the application of rubber bandages, by passive and active 
motion (therapeutic gymnastics) , by the galvanic current , and by exci- 
tant com2)resse8 (Preissnitz), absorption can be stiU further promoted. 


BANDAGES. 

Bandages and cloths are employed in applying and securing 
dressings and splints, and for covering, supporting, and immobilizing 
injured parts. 

They are made of; 

a. Linen — best of old, soft linen which has been frequently 
washed; torn, or cut along a thread. Bandages of new linen do not 
lie smoothly, being too stiff. 

b. Flannel, tom; soft and elastic, and therefore fitting nicely, 
especially suitable for putting under starch and plaster of Paris bandages. 

c. Shirting, (muslin) torn; cheaper than linen, and suitable for 
starched bandages. 

d. Cambric, cut; very soft, and fit as closely to the body as 
flannel bandages, but cheaper than the latter; very durable, and easily 
washed. They are particularly good for securing splints and heavy 
dressings. 

e. Gauze (mull), cut; lie smoothly, if they are applied wet; and 
if they are starched (crinoline) the turns adhere to eachother when dr^ 
so that the dressing can not change its position. They are most fre- 
quently used in applying antiseptic dressings, and in making plaster 
bandages. 

f. Cotton-batting, cut; are very soft and .elastic, and are there- 
fore very suitable for applying under stiff bandages, as well as to fill 
in the .edges of the antiseptic dressings. 

■if . ' ' ' 


THE APPLICATION OP BANDAGE 8 , BANDAGING* 

Bandaging must be done with gres^t exactness and oarq, an 
improperly ^ppUed bandage is liable to become displaoedj and may 
great injury by strangtdation. . 
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A strangulating bandage causes at first venous congestion; 
the parts below the point of constricticni swell, with great ]»ain, and 
become blue and cold (Fig. 59); and if i the strangulation is not soon 


Fig. 59. 
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If bandages are applied dry and made wet afterwards (by cold 
compresses, fo^ instance), they shrink very much, and cause strangulation* 
In bandaging* the following methods are to be distinguished: 

1. The oifoular, which surrounds the part at one level (Fig. 60* 
the lower part of the figure). 


Fig. 62. 


Fig. 63. 


2. The spiral (dolobra rcpens), a steep spiral, in which the turns 
do not overlap (Fig. 60, the upper part of the figure). 

3. The continuous (dolobra ascendens), a moderately inclined 
ascending spiral, the successive turns of. whi^ partly overlap (Fig. 61). 

The descending spiral (dolobra descendens) is seldom used be- 
cause it leads to venous congestion. 

4. The reversed (dolobra reversa) (Figs. 62 to 64) must be 
employed whenever tlie circumference of the limb increases or din^jiniBhes*.. . 

^ . in ordw to prevent separation of the turns of the bandage 6.5)* 
making the reverse , the thumb of the'left hand inuet be prea^ 
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upon the lower edge of the bandage^ so that the ui^per edge is relieved 
of tension, and can be easily turned over. 


Fig. 64. 



Fiff. 65. 



5. The spica, or figure-of-eight, 

is used whenever the baiidago ])asRes 
over a joint to another ])art of the 
body (Fig. 56). 

6. The double-headed bandage, 
which is rolled at both ends, is used 
by preference on the head, and on 
aiuputation stumps; it can also be ein- 


Fig. 66. 






-ir> 



Figure-of-eight bandage. 


ployed to draw together the edges of 
wounds, and of ulcers of the leg (see 
Fig. 22, p. 17). 

5. The many - tailed bandage 
(Scultetus) made of many short strips, 
overlapping half of their width, is 
sometimes used in dressing compound 
fractures , and in making plaster of 
Paris dressings (Fig. 67). 

8. The T- bandage, a strip of 
« Gaping. bandage. bandage, to the middle of which- an- 

other strip is' fastened at right angles to the first, serves for some 
diessings of ihei pelvis and he^ (iHg. 68). 


4 * 
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To secure the end of the 
bandage, a pin, or better, « safety- 
pin, is employed (see Fig. 90). if 
none is at hand, or economy in 
pins is desirable , the end of the 
bandage (especially if it is a gauze 
bandage) is torn in two, and one 
half is carried backwards and then 
tied in front with the otlier lialf, 
as is shown in Figure 09. 


Kig. 69. 



DRESSINGS FOR THE HEAD. 

]. The double-headed roller (fascia unions) (Fig. 70). Tlie 
middle of the bandage is applied op])o.site tlic injured spot, a; id tlie 
heads of tlie roller are brought 
around over it, then back to tlie 71. 

starting point, and these turns ai't; 
re])eated several times, alternately 
covering eachother behind and in 
front. 

2. Tlie sagittal bandage (fas- 
cia sagittal is) (Fig. 71), a T-bandage 
which is particularly well suited for 
bringing together transverse wounds 
of the scalp. • 

Double -headed 3. The knotted bandage (fas- Sagitall bandage. 

roller. nodosa) (Fig. 72), a double- 

headed bandage, the turns of which are crossed at right angh^s over 
the wound with considerable force, as in tying up a bundle, is espec- 
ially useful in case of need in wounds which bleed profusely, and upon 
which it is necessary to exert great compression. A tightly drawn 
cravat, or a piece of rubber tubing can be used for tlie same purpose. 

4. The halter-bandage (capistruro) (Fig. 73). The first turn 
begins upon the top of the head, surrounds the face, passing under the 
chin, and returns to the top of the head. The second turn runs from 
this point around the back part of the head, then from the nape of 
the neck forwards, and around the anterior surface of the chin, returns 
to the nape of the neck, and passes back again to the top of the head. 
After 1)0th of these turns have been repeated two or three times, the 
third part surrounds the forehead and. the back of the head by a cir- 
cular turn. 
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NB. This bandage, as well as the following, is especially to be 
recommended for practice, because the different turns can be. used iu 
various dressings. They are both most easily applied by using wet 
gauze bandages. 

5. The recurrent bandage of the head (mitra Hippocratis) 
(Fig. 74), a double-headed bandage, of which one head, by circular 


Pig. 72. 



Knotted bandage. 


Pig. 73. 


Pig. 74. 



Halter bandage. 


The oap of Bippooratee. 



turns around the forehead and occiput, secures the turns of the other 
head of the roller, which 'pass alternately over the right and left pari- 
etal bones, overlapping for half of their width. 

6. The various turns of the halter bandage serve for injuries 
of the temple and cheek (Fig. 73). 


Pig. 75. 


' Four-tailed bandage of the jaw. 


Pig. 76. 



Hose bandage. 


Pig. 77. 


Eye bandage. 




7. The eye bandage (monoculns) is used for ii^'uries of the eye 
(Pig. 76). 

8. The nose bandage is employed in injuries of the noBe» and 
is made of a broad strip of bandage folded together (Fig. 7'6)w> 

9. In injuries of the lower Jaw, the fourtailed bandage of the 
jaw (funds maxillae) (Fig. 77). is used a bandage 5 feet long, 
9^/2 inches wide,. split at both ends, leaving a piece in the middle 9^/^ 
inches wide not split, and making four en^s of equal length. Th^, middle 
^iece, having had a small slit piade in it, is laid over the middlb 6f^ 
the chin, the upper ends are led backwards over the occiput, and thence ' 
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to the forehead, and the lower ends are led upwards over the temples 
and down on the opposite sides. 


DBESSmOS OF THE ITPFEB EXTREMITY. 

1. In bandaging the entire upper extremity, bandages are first 
applied to each finger, and the whole hand bandaged with narrow ban- 
dages (glove bandage, chirotheka) (Fig. 78, a and b). 

Next follows the bandage 


Fig. 78. 


of the forearm, with a reversed 
continuous bandage (Fig. 78, c); 
then tho elbow , with a tiguro- 
of-eight (testudo) (d) ; the arm 
proper, with a simple s])iral (e); 
and the shoulder, w'iih tlie sjuca 
of the shoulder (f). 

2. Dressings for injuries of 
the hand and fingers. 

General rules: — no stran- 
gulation; unbutton tho shirt; cut 
open the sleeves of the shirt and 
under-vest up to the shoulder; 
bandaging of the hand must not 
he begun by circular turns around 
the wrist; the hand must not be 
allowed to hang down. 

Fresh simple wounds are 
to be brought together with English / 
sticking-plaster, wet gauze band- 
ages, or strips of dry gauze 


painted with collodion or traumati- 
cine, -or fine sutures — the epider- 
mis sutures of Donders. Hemor- 
rhage is usually to be controlled 
by pressure — bandaging. 

3. Contused and lacerated 
wounds of* the fingers are treated by 
narrow gauze bandages which have 
been moistened with weak carbolic, 
or salicylic solution, and are from 
time to time moistened again by dipping them into tho same, or by 
irrigatieh: still better is a complete antiseptic dressing. 

4. Fractures of the fingers are treated by a plaster-splint 
(bandaging with narrow flannel bandages — chirotheka, and over that 



Bandage of the hand and arm. 
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narrow plnstcr of Paris bandages); or by simple splint's (narrow thin 
wooden splints wrapped in coUon batting), secured by wet gauze band-* 
ages, and paste spread over them, or by dry gauze bandages, painted 
with collodion or traumaticine. 

5. Fracture of a single metacarpal bone is treated by band- 
aging the band with flannel bandages upon a ball (a large bunch of 
cotton) 2 )laced in the palm — ball-bandage. 

When there is great shortening, extension wrill 
be found useful — two strips of adhesive plaster being 
secured to both sides of the finger by a si)iral adhe- 
sive plaster strip, and extension made by a rubber 
ring attached to a s^diht bound to the hand. 

6. After disarticulation of one Anger, a com- 
pressive bandage can be formed by a narrow figure- 
of-eight bandage (Fig. 79). 

b. In fracture of the clavicle, displacement 
of the ends can be corrected, altbongb not perma- 
nently, by Desault’s dressing for fracture of the cla- 
vicle. Tliis dressing has, indeed, gone out of fashion 
but it is excellent for practice, for some of the turns 
are employed in nearly all dressings about the shoulder. 

Figure-bf-S in dis- The first part (Fig. 80) secures a wedge — sha- 
^ ^ ^ ped cushion in the axilla, the arm being held in ab- 

• duction, by turns encircling the chest; 




First port. / ' Saoond part. 

DesaaltTp dreiMna for ^hwtora of tha olavidle. ’ 
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The arm having l)een lowered and pressed against the ciisldon, 
is fixed to the chest and at the same time drawn backwards l»y the 

second part (Fig. 81). 

The third part (Fig. 82) snitports the arm like a sling. 

To prevent the bandage from slijiping. ])astp may he spread over 
it, or it may he sewed togetlier in numerous places with needle and thread. 

The dressing of Velpeau (Fig. 83) which secures the liand of the 
injured side upon the sounds shoulder, anti the i^lhow in front of the 

Fig. 82. Fig. 83. 




Desault's dressing. 
Third part. 


Velpeau's dressing for fracture 
of the clavicle. 


ensiform appendix of the steruum , is useful both in fracture of the 
clavicle, and in chronic inflammation of the shoulder-joint. 


DBESSnrGS OF THE TRUNK. 

1. Bandage for the chest (Fig. 84). 

St Figure-of-eight for the hack (Fig. 36). 
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DRBSSINGS FOB THE LOWEE EXTBEMITT. 

Bandaging the entire lower extremity (Fig. 86) in begun by 
bandaging the loot with a narrow bandage in figure-of-eight turns 
(stirrup bandage« sta[)e8). 

The leg is next bandaged with a broader continuous reversed 
bandage, the knee by a figure-of-eight (tostudo), the thigh by a continuous 
reversed bandage, and the hip by a figure-of-eight (spica of the hip), 
which is finished by a few circular turns around the pelvis. 


Many of the bandages which have been figured are obsolete, and 
are little used , if at . all , in practical work. But they are all vevy 
useful for praotioe, and although it is easier to apply a wet gauze 
bandage than one of stiff linen, still a complete mastery of the art of 
bandaging is necessary for making proper antiseptic dressings. 

Fig. 87 shows, by way of example, how a wdl-applied antiseptic 
cushion - dressing appears after an important operation in the region , of 
the neek. 


HANBKEB.CHmP DBESSnraS. 

Almost every dressing can be s^red by linen or cotton dlothSi 
, triangular (neckerchief), or square (handkerchief) in shape, and some^ 
times better than by bandages; their application requires little or no 
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Fig. 86. 


Fig. 87. 




practice, and ilie danger of strangulation is far 
less than in bandage-dressings. 

Theses dressings are therefore ])articularly 
suitable for temporary or emergency dressings , and 
especially for „first aid“ on the field of battle. 
They are also useful in the later stages of the 
treatment of wounds, for covering stumps, etc. 

The handkerchief dressings were most warmly 
recommended as mucii as fifty years ago, by (lerdy and 
Mayor, of Lausanne. Hut as they liad passed al- 
most entirely into oblivioTi, the author exerted 
Bandage^^^ o^^ e lower himself to secure their admittance again into field 
2)racticG, by having printed upon the triangular 
cloths representations showing the application of the handkercliii^f to 
injuries of the various part of the body. 

As is to be seen in these pictures, the clotlis can he employed 
for various purposes in different sizes and shapes — sometimes as 
handkerchief-bandages, folded together from the i^oint to the bottom 
into long cravats; sometimes open, as a trtongle, with varying use of 
the different angles, by turning in, folding over, tying, or pinning together. 

For military use , the handkerchief should be large enough to 
form a sling for a large man, that is, the base of the right-angled 
iriangle must be at least yards long, and the material out of which 
these handkerchiefs are cut must be at least 1 yard wide. If smaller 


Esmarch, Der erate Verband auf dem Schlachtfelde. Kiel, 1,869. 
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cloths are needed, the large hand- 
kerchief can be cut in two from 
the apex to the base with 
scissors. 

For tying the ends together, 
only the 8(|[uare-knot should bo 
employed (Fig. 88), as it holds 
much better than the granny-knot 
(Fig. 89); or the ends may be 
pinned together. The safety- 
pin (babies’ ])in, fibula) is best 
suited for this purpose (Fig. 90). 

These handkerchiefs are 
brought into use in the diflerent 
regions of the body as follows: 

For injuries of the head 
are employed: 

Fig. 90. 



Safety-pin. 


a. The triangular bonnet (capitium parvum triangulare) (Figs. 91 
and 92). The middle of the triangular cloth is laid upon the top of 
the head so that the lower edge lies squarely across the forehead, 
and the corners hang down over the neck. The two ends are then 




^'passed backwards above the ears, crossed behind over the occiput^ 
brought forwards again and tied across the forehead. The comer which 
hangs down beliind is then, drawn down tight, turned up over 
the' oceipnt, and secured on tOp of the head with a -siifety-pim ' 
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b. The four -tailed bandage for the head (Figs. 1)3, and 94). 
« rectangular cloth, 24 inches long, 8 inches wide, split at botli ends 
like a split compress. To secure a dressing on the toj) of the head 
■with this cloth, the two posterior ends are to be tied under the chin, 


Fig. 93. Fig. 94. 



Four-tailed bandage for the vertex. Four-tailed bandage for the occiput. 

the two anterior ends under the occiput (Fig. 93). On the other 
hand, to secure a dressing upon the occiput, tlie anterior (mmIs are tied 
under the chin, and tlie posterior across the forehead. 

c. Tlie large square head-cloth (eapitium iiingniiin qn.ifirangiilare) 
(Figs. 95, and 96) covers the entire region of the ears, iiapi? of Iho 


Kig. 9o. Fig. 9I>. 



The large square head-cloth. 


neck, and throat, as well as the head, and is therefore a very convenient 
dressing in cold or bad weather. 

A cloth 40 inches square (a napkin), is folded so that the long 
edge of the upper part liea about 4 inches behind the long edge of 
the under part. In this way an elongated rectangle, is formed which 
is laid on the head of the patient, 'so that the middle of the cloth lies 
over the sagittal suture, the free edge of the lower part hangs down 
AS far as the end of the nose, the edge of the upper part hangs down 
to the eyebrows,- and the short sides of the rectangle fall over both 
•Bboulderi. 

The two outer corners of the four which hang in front over the 
ofaest are first tied together, under the chin; then the edge of the under 
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layer, which hangs in frant of the eyes, is turned up over the forehead, 
and its comers are palled backwards abaVe the ears and tied together 
at the nape of the neck. 

For injuries of the eyes, thib eye bandage (Fig. 97) made of 
a folded handkerchief is employed. ' 

For .injuries of the lower jaw, the four-tailed-bandage of the 
jaw (funds maxillae) « is used, which is made of two small folded hand- 

Fig. 97. Fig. 98. 




Bye bandage. Four-tailed bandage of the Jaw. 

kerchiefs, the middle of one being laid upon the anterior surface of 
the chin, . and its ends tied together at the nape of the neck; the other 
being led ftrom the under surface of the chin over the top of the head 
(Fig. 98). 

In gunshot wounds of the bones of the jaw, the mouth must 
be carefully washed out with an irrigator.. The displaced fragments 
are best held in place by hard-rubber splints, which must be made by 
a skilful dentist. 

In injuries of the neck, the following methods are in use for 
securing dressings: 

1. The simple neok- cloth (Fig. 99), made of a triangular 
cloth folded like a cravat. 


Fig. 99. 


Fig. 100. 




Neok-oloth. Weck-oloth with paste-board splint. 

2. For transverse wounds of ther neck the head can bs: incliiied 
towards the injured side by a piece of stUf pastebodi^ laU ih' th^ 
cloth (Pig. 100). ' ^ 
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a. Figure-pf-eight for the hand (Fig. 101). 

b. Covering for the ehtire hand (Pig. 102, the left hand). ' 

0 . Handkerchief dressing . for the elbow (Piir. 102. the 
right elbow). v e i 


Fisr. lOA 



Handkerchief dressings for the shoulder, hand, 
and elbow; and small sling. 


d. Handkerohief dressing for the shoulder (Fig. 102, the left 
shoulder, front view, and Fig. 103, the right shoulder, rear view). 

e. Handkerchief dressing for amputated arm (Fig. 103, the 
left arm). 

f. Handkerchief dressing for disartioulation oTthe arm (Fig. 104). 
« g. Slings, for supporting the arm (mitella): 

1. small sling (mitella. parva) (Fig. 102, tlie left arm).' 

2. triangular sling (mitella triangularis); 

xy the flirst^ ordinary, form (Fig. 106) in which both the ends 
are earned over both shoulders around the neck. 
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y. The Beoond form (Pig. 106), iii which the ends ^6 carried 
only over the sound shoulder, so that the 'shoulder of the injured sid^ 
may be relieved 'of pressure. 



NB. The corners are best secured by ])Lii 8, because the kj|ots 
are apt to make disagreeable pressure, especially in the na]>e of 
the neck. 

For better fixation of the arm (after reduction of a dislocation ' 
of the shoulder, for instance) a broad cravat is applied over the sling, 
to press the arm against the chest (Fig. 10!)). 
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SPLINT - DBES8INOS. 

Splints 9 fastened to the limbs by bandages or cloths, are used 
for the fixation of fractured bones. They are made of a great variety 
of materials. 

The most frequently used are the following: 


1. AVOODEN SPLINTS. 

Ordinary small pieces of thin board, of various lengths and 



A splint -dressing, formed by four padded splints (Fig. 124) 
secured with handkerchiefs ds used for simple fractures of the middle of 
Fig. 124. ‘ The entire extremity must be care- 

fully bandaged, from tlie tips of the fingers 
up, and supported by a sling. The bandage 
should not be carried up too high on the 
inner side, as it is liable to exert too much 
pressure in the axilla. 

Grooch’s coaptation splints are mads 
of thin ('/u inch) pine wood, which is divi- 
ded into strips inch wide by shallow 

cuts, not quite penetrating the wood, and 

KW /V jiV leather or linen. They are flexible 

11/ M M lengthways (Fig. 

Ai § Schnyder’s cloth splints consist of 

splints of flexible walnut veneering 1 to 1^/^ 

Ism SMsSKem wide, and ^/g inch thick, lying «lose 

m rnKSSB together, and sewed between two layers of 

Mil I (IvwRwF linen or cotton cloth (Pig. 126). 

The author’s splint material (Fig. 127) 
consists of wooden shavings, l^L inch ^de^ 
Vie which are laid parallel to 
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each other, inch apart, between two layers of niibleuclied muslin, 
and pasted to it w’itli water-glass, or paste. This material is easily. 



Fig. 126. 




Esmaroh'e splint material. 

quickly, and cheaply made; it can be cut with the regulation inilitary 
scissors; and when rolled up it can be easily carried to the field of • 
battle in considerable quantities. 
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^jg0l^ Fisr. 128. 


Boir* splints fop the thigh. ^ 

These are padded with cotton, and can be applied, loosened and 

«a ?S73ir^" ■»“«»»•««» if ai W 
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Stromeyer’s padded forearm splint iTor simple and compound 
fractures of the forearm (Kig. 132). 


Fig. lao. 



Stromeyer'B padded hand splint. 



Stromeyer’s padded abduction splint for fractures of the lower 
end of the radius. 



Stromeyer’s right-angled padded splint for fractures of the forearm. 



. 8tron\eyer's obtuse-angled padded arm splint. 


Stromeyer^s obtuse-angled padded ann splint with an opening 
for the internal condyle of the humerus (Fig. 133), which was used 
in 1849 — 60 in Schleswig-Holstein for the after-treatment of resection 
of the elbow, is very useful in contusions, sprains, and inflammation 
of the elbow, when the application of ice-bags is desired. 




Boser’s ( 
(Fig. 134), in 
the hand part, 
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Yolkmanu’s Bupination splint for all injuries of tho forearm 
(Kg. 135). 

Watson’s splint for resection of the knee (Pig. 136). 

2. rASTE-BOARD SPLLNTS. 

Splints of any shape cun be easily cut fi'oin thick paste-board 
with a sharp knife. If they are iiioisteiiod and firmly bandaged on 
with a gauze bandage, they lit the shaj»e of the liody very well; but 
give no support until they have dried. TJiey an* imu’eover easily soft- 
ened by blood, discliarge from wounds, rain, nr moisture from, any 
other source. 

They are most used in coiiiiection with tlie 2)ast4* bandage. 

Moulded paste -board splints, imule of softened paste-board, 
allowed to dry (»n models of the arms and h'gs. and tlieii varnished, 


Fig. i:)H. 



Mercdiie’B moulded paste-board splint for the arm • with pattern. 

are light, and 6t nicely — that is, if there is a sufYiciently large 
selection of the different sizes at hand. 

The double moulded splints of Merchie (Figs. 138 to 141) 
hsTe been introduced in the Belgian army ^). 

Merchie: Appareils modeles, ou nouveau systemc de deligfation, etc. 
Paris, 1868 . 
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Fiff. 140, 



Merohie's moulded paite-board splint for the leg, with pattern. 


Von I)unireiolier*8 flap FiV. 1 4a. 

splint for fractures of the fore- 
arm (Fig. 142) is intended to 
hold the fractured ends of the 
hones apart, and tJius prevent 
them from uniting in a crossed 
position. 

The transverse section nf 
the forearm is not fi circulai* 

figure, hut an (dlipse, lieiice any t \ 

circular haiidage has a ter dency t 

to change this sh.ape to a circle 

(Fig. 143), and would press the V Wm 

fractured ends towards the cen- I ® 

tral axis of the forearm, and J , H 

might cause theiri to unite in \ jH 

Von Dumreicher therefore 
places a paste -hoard splint on 

the palmar side of the forearm, Dumrelcher’s flap splints, 

and another on the dorsal side, in a position midway hetweeii supiiia- 
tiou and pronation, and over these the jmstehoard splint with the 
two flaps. 

For the same reason Volkmanii has recommended the position 
midway between supination and pronation for all injuiies of the hones 
of the forearm, and has contriv«d the splint shown in Fig. 135. 



The danger of a oiroular bandage in fracture of the forearm (after Albert)* 


3. METAL SPLINTS. 

Siiliuts of common tin have been in use for a long time in the 
armies of all countries, for the support of guusliot wounds of the limbs, and 
for transjmrt, especially in the form of the boot of Petit — a slightly 
concave splint, with a plate for the foot, and an opening for the heel. 

Volknmnu has simplified this splint, and provided it with an 
adjustable iron foot sup[)ort, which is now in use everywhere (Fig. 144}. 


Fig. 144. 



Volkmann*8 metal splint for the lower extremity. 


Flat splints of tin (Salomon) have been introduced into the 
Danish army. These splints are 14 inches long and 4 wide, provide'd 
at one fend with two projections, each of which is divided into three 
teeth, and at the other end with two slits in which the projections of 
another splint can be inserted and secured by bending, so that splints 
of any desired length can be easily and quickly formed (Fig. 146). 

Splints can be cut out of sheet sine with a strong pair of 
regulation scissors, and they can then be \yeni with the hands and fitted 
dosely to the shape of the limbs. In the substitute haversack for the 
Wd dressing station, suggested by the author, thens is a. large sheet 



Wire-splint for the lov^or extremity, according to Boser. 


It will bo shown later how splints of every kind can he impro- 
vised from telegraijh- wire. 



Very flexible and airy splints have also been made of commercial 
wire -netting (wire-seive material), which are especially suited for. 
field practice, on account of their lightness and cheapness (Figs. 147, 
and 148). 
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4. (JLASS SPLINTS. 

Tho ^flasa sijliiits suggested by Neuber for my clinic, for both 
upper and lower extremities (Figs. 149, and 150) are exceedingly clean, 
for every spot of dirt can Ik? seen upon them at once, and they can 
be thoroughly cleaned. If any blood or discharge has penetrated tho 
dressing on the side next the splint, it can be seen immediately. 


Fig. 14!K 



Glass splint for tho arm, according to Keuber. 


Unfortunately, these splints are so expensive and fragile that' 
they rtiin only be used in richly endowed hospitals, and are totally un^ 
fitted for military practice 

I have, therefore, recently replaced • them with splints of similar 
shape made of telegraph wire, whioh-have*^ much the same good qualities 
• and are besides much lighter, more durable, and cheaper. 
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¥ig. 160. 



Olafls Hplint for the leR, iiccording to Nouber. 


IMMOVABLE DRESSINGS. 

1. STARCH DJiESSINCS. 


The stirch drc.s.siiif' wus invented by Sent in in ]K4(). 

Preparation of the paste. Some ^stnrrii is slirriMl witli oold 
'water to a sinoutb iiuiss, and then emnijyfli boiling water is added to 
make a clear, ratlier tliick niucilage. 

Starch bandages are striiis of iniisliii wiiiidi are drawn iliruugU 
fresh paste and rolled up into roller buiida^^es. 

Starch splints are made of strips of )>u.sle-board wliiidi are dip- 
ped quickly into hot water, and then starch paste is thickly spread on 
both sides. 

Application of the starch dressing. The limb is first vtuy cari;- 
fuTly bandaged with a wet daimel bandage, after the dejiresHions about 
the joints have been well padded with cotton. Over this is ap|ilied a 
starch bandage, starch splints are laid outside iif this and firmly secured 
with another starch bandage. The wdiole is finally covered with a dry 
<cotton or gauze bandage. 

Strips of paper can be used instead of the bandages, being 
'dipped into the starch paste and arranged like the inany-taihMl haudago 
of Scultetus. 

The cotton paste-board dressing of Hurggracvc is very simples 
■and convenient. 

Splints are cut from paste-board in the shape of the limb, starch 
paste is spread on them, and a layer of cotton-batting laid on one side. 
The splints are then applied with the cotton covered side next to tlio * 
-limb, and with a dry gauze bandage, beginning w'ith spiral turns which 
4o not overlap, so as merely to hold the splint upon the limb. The 
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paste is then thickly spreaci over the bandage with a large brush, or 
with the hands, and the whole is covered with a dry muslin bandage. 

It requires two or three days for a starch drossing to become 
perfect^ dry and hard; and the drying can be hastened by leaving it 
uncovered, or exposing it to the heat of the sun or of a stove. 

To make the dressing removable, it is split down its entire length 
with strong scissors, the splint is bent open, and the edges covered 
with strips of muslin bandage which have been spread with past^ on 
one side. The dressing can then be again applied- to the limb, and 
secured with straps and buckles (Fig. 151). 



2. WATER-GLASS DRESSINGS. 

If bandages are soaked in a freshly made ^), concentrated solu- 
tion of neutral silicate of potash (potash water-glass) which should 
have a specific gravity of 1,35 to 1,40 (Bohm), dressings can be made 
with them which will become perfectly firm and hard as soon as the: 
water has evaporated. 

To hasten the hardening, finely pulverised chalk, or slacked lime 
and chalk (1 to 10, Bohm), magnesia (Konig), or cement (Mitscherlich); 
are stirred in the water-glass, so as to produce a paste of the consis- 
tency of honey, and the bandages are dipped in this, or it is spread 
over them with a large brush. Finally the entire dressing is sprinkled 
with the dry powder, and the latter rubbed in. If a little alcohol Is 
painted over this with a brush, a hard, glass -like coating is formed.. 


3. GUTTA-PERCHA DRESSINGS. 

Splints are cut out of sheet gutta-percha to ^/g inch thicks 
and are dipped in hot water at 170^ J. until they are flexible, when 
they are laid upon the limb, which has been previously covered with 
a wet flannel bandage, and firmly bound on with gause bandages. 
Pouring cold lister over them roakes.them harden quickly. 

/) Solutions^ which have been kept for some time are irritant, and eiodL.. 
oaostic to the skin., ” ; ; ♦ ' " 
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4. PLASTER OF PARIS DRESSINGS. 

The plaster of Paris dressing was invented by Mathysen in 1852. 
It has the great advantage over all the others that it becomes firm and 
hard in a very short time. 

The plMter is best mixed in a china basin, adding to the 
required quantity of plaster an equal quantity of cold water, with con* 


Fig. 162. 


Fig. 163. 



thmouB stirring, so that a mixture of the consistency of thick cream 
results. This hardens into a firm mass in five or ten minutes. 

To delay the setting of the plaster, more water is used; or 
starch, lime, milk, , beer, or borax are mixed with the water. 

6 * 
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To hasten the setting, less water is used; or hot water; or 
table -salt, alum, water-glass, or powdered cement is added. 

If the plaster has been spoilt by taking up water from the 
atmosphere, it can be made good again, by heating it an open 
pan until no more steam rises from it. 

The plaster dressing can be applied in various ways. 

1. Strips of bandage are dipped in the plaster cream, and 
applied to the limb — previously coated with lard or oil, like the 
many-tailed bandage of Scultetus (Adclinann) (Fig. 152). 

2. Instead of bandages, old clothes (woolen stockings, drawers, 
undervests, etc., or coarse sackcloth), which take up a large quantity 
of the plaster cream, can be cut up and used to make the dressing 
(PirogofF) (Fig. 153). 

Fig. 1.56. 


Fig. 154, 




Bavaiiaa splint. 


3. The plaster cream is poured between two pieces of linen or 
cotton cloth sewed together in the middle, and the limb is snrrouiided 
with them (plaster compress, Figs, 164, and 166). As soon as the 
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plaster has hardened, the two halves, wliich are joined together by the 
seam behind, can be opened , and the injured part is left free (remo- 
vable plaster dressing, Bavarian splint). 

4. Bemovable plaster splints can be made of bundles of hemp, 
flax, or jute, dipped in the plaster erttam and bound with gauze 
bandages upon the limb — previously oiled (Beely). These are par- 
ticularly suited for the tixation of compound IVactures under antiseptic 
treatment. *) 

If it is desired to suspend liinb.<; with splints of this kind, rings 
or loops of telegraidi wire may be iiiclinbM.l in the plast(?r between the 
bundles of hemp (Fig. 15b). 



Anterior hemp-plaster splint for fractures of the Icfr i aft or llccly). 


5. Bandages are impregnated with dry plaster of Paris jmwder, 
and laid in water shortly before being used, (hiii/e bandages are best 
for this purjifjse. 

The gauze bandages can be 
most .simply impregnated by pa.ssing 
the end of the bandage through a slit 
in an upright board ( Fig. 157), in 
front of whudi lies a heap of ]d:islor, 
and rolling the bandage in this heap of 
plaster. 

IMaster of Baris baiidage.s, and Hoard for nmkiiiK pla.stor bandages, 
the powdered plaster, can be kept in a 

tin box, and this board wdth a slit used to keep them se|>aratf5 

(Fig. 158). 

AVith the simple plaster bandage machine of Wywodzoff, gauze 
plaster bandages can be quickly made (Fig. 159). 

Cotton batting bandages arc used underneath the jilastcr ban- 
dage, as the best means for preventing pn^ssure and strangulation; or 
gauze or flannel bandage.s are used, w'ot with an antiseptic fluid, if 
there are any wounds (Fig. 160). 

To make the edges of the plaster dressing smooth and even, the 
bandage which projects underneath can be turned over like a cuff and 
secured by a turn of the plaster bandage (Fig. 161) (His, Billroth). 

0 Straw splints are very good for this purpose , but they must first be 
beaten soft with a hammer, so that the plaster cream can easily penetrate 
them. (Anschiitz.) 
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Box for plaster and bandages. 



Ifp finally, it la desired to give the dressing a smooth deah^ni^ 
&ce| powdered plaster is sprinkled on it and mbbed with wet hdnjd^ 
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Foneatrated plaster dressing with the edges turned back (Ris>. 


To make tho dressing wator-proof , it is j)!iiiited with n hriish 
wdth a solution of dainar-rcsin in ether (1 to 4) — dainar varnish, 
until saturated. 

The host method to remove a plaster dressing is to make a 
deep furrow in it with a very short thick knife (P'ig. or witli a 

hanimer, and I lien to cut the deeper layers with a strong pair of 
shears (Fig. lO;!). 

Fig. l«2. 



Knife for removing plaster dressings. 


Fig. 168. 



Shears for removing plaster dressings. 


6. BE-ENFORCEMENT OF THE PLASTER DRESSING. 

To strengthen the plaster dressing, a layer of plaster cream can 
be spread over the bandages. But this makes it thick and heavy. 

It is more convenient to increase its rigidity by inserting in it 
wood^haringB (veneering), wooden splints, or iron wire, as it then 
remams light, kdA can be more easily removed. 
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The following will serve as examples: 

a. The re-enforoed plaster dresaing for fracture of the forearm 
and inflammation of the elbow-joint (Figs. 164, and 166). 

Fig. 164 shows how the wooden strips are placed after the arm 
has been covered with cotton and a plaster bandage has been applied 
over it. Fig. 166 shows the finished dressing, after the strips have 
been surrounded with plaster bandages and their projecting ends cut 
of with the scissors. 



Re-onforcecl plaster dressing for arm with flexed elbow. 
(Application of the splinting.) 



b. The re-enforced plaster dressing for fractures of the arm^ 
and inflamiiintion of the shoulder joint, is applied as follows. The arm, 
bent at the elbow and abducted, is carefully bandaged with flannel 
bandages to a point above . the elbow , and above that with cotton 
batting bandages over the arm and shoulder. The entire arm from 
the wrist to the shoulder Is quickly baudeged with a plaster bandage, 
and then laid against the body and supported with a sling. The middle 
of a long wooden strip is placed at the elbow, the two ends are bent 
upwards along the anterior and posterior surfaces of the arm, and 
crossed over tlie shoulder. A second longer strip is laid along the 
outer side of the arm from the wrist up to the side of the neck 
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(Fig. 166). The dressing is completed l>y enclosing tlie wooden strips, 
the arm, and the sling with plaster bandages applied like the Desault 
dressing for fracture of the clavicle (Fig. 167). 


Fijr. 166. Fiff. 167. 



1). 

Be-enforced plaster dressinR for fractures of the humerus, and inflninmaiion 
of the shoulder-joint. 

a. Application of the wood strips after the arm has been bandaged in plaster, and 
laid in a sling. 

b. Covering and fixation of the entire dressing with plaster bandages. 

e. Tlie rc-enforced plaster dressing for friirtiire nf the tliigh, 
according to Yiilckers. 

To secure coinphdo iinniobility to the fractured fliigh. it is nccessjiry 
to enclose the jielvis, an well as the entire linih in tin* still’ dreKsing. 

To accomplish this, the sacrum must first he elc^vated on a pelvic 
support (Figs. 168 and 169), so that tin* liandagc? can easily passed 
around the pelvis above it. An iron rod cover«*d with cotton, against 
w*hich the perineum of the patient is drawn hy an assistant making 
extension on both feet, provides counter-extension, while anotluT assistant 
fixes the pelvis with both hands. To support the liecis during the 
application of the dressing, tJie adjustable heel-rest (Fig. 45) can he 
employed. 

The entire limb must first he wrapped in cotton hatting handages, 
which are to be firmly hound on with a plaster batidag«>. 

Over this are to be placed four strips of wood — in front, behind, 
and on both sides (Fig. 170), which are to he held at first hy the 
fingers of assistants, then by a plaster bandage with a few spiral turns 
(Pig. 171). 

. Over this are applied four or five wet plaster handages until the 
dressing has acquired the necessary firmness, and it can be made still 


Be-«alioroed plaetw dreniziv MOordSnc to V616k«n. 1. 


firmer by applying a thin layer of plaster cream, or by mbbing same 
powdered plaster on it with wet hands. 
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Fig. 171. 



Be-enforoed plaster dressing, according to Volckers. 2. 


Finally the projecting ends of the wooden strips are cut off with 
BcisBors, and openings made with a sharp knife wliercvt^r there are 
wounds (Fig. 172). 



If suspension of the limb is desired, in the open treatment of 
a wound upon the lower side, for instance, a couple of pieces of wood 
are secured under the splint, and strings are fastfuicd to them and 
passed over a cross-beam above the bed (Fig. 173). 

The pelvis must then be well raised on a cushion, which has an 
opening, in it for defecation. 


6. FENESTRATED PLASTER DRESSINGS. 

Wherever there are wounds, openings must be made in thes plaster 
dressing (fenestration), so that the discharge can have free outlet. 
The wounds are. left uncovered at the time of application, or the openings 
are cut afterwards with a short knife, or with the scissors. 

To locate the point at which the openings are to be made, a ball 
of cotton, or a wiper is to be laid upon the wound, and this will 
form a projection upon which the opening can be cut boldly. 

To prevent the discharge from penetrating between the plaster 
dressing, and the skin, the edges of the opening must be covered with 
carbolic cement, or stuffed with cotton soaked in collodion (Fig. 174). 



Suspension of a plaster dressing of the lower extremity. 


In I’oiMplu’iitfd injurit»hi. ;iiul rcseetion of tlic elbow -joint 

a leiiestraiiMl plaster dressing can l)e ni)p1ied to the arm in a position 
of doxioii to an obtuse angle, and midway between supination and pro- 
nation (Figs. 175 and 17H). 


7. INTERRUPTED PLASTER DRESSINGS. 

For severe commiiuited fractures of the bones, with extensive 
injuries of tlie soft parts, which liave already begun to suppurate, the 
bridge or lath dressing of Pirogoif can be used with advantage. 

A dressing of this kind for such an injury on the front of the 
leg will serve as an example (Fig. 177). 




Ro-enforced plaster dressinic for resection of tho elbow. 
(Application of the wooden splints.^ 



After a strong plaster splint, made of coarse sackcloth dipped 
in plaster cream, has been applied to the calf, two large balls of oakum 
•Soaked in plaster cream arc laid on the anterior surface of the leg. 



and upon these a wooden lath is secmred with broad strips of plaster 
bandage. 



Interrupted, or bridge dreiaing of Pirogoff. 


If the wound in the skin is a small one, but there is an injury 
of a bone or of a joint which renders complete fixation necessary, and 
yet the injured part must remain open to inspection, a circular plaster 
dressing can be applied above and below the injured spot, and the two 
joined by pieces of lath, which are laid upon bunches of oakum soaked 
with plaster cream, and secured to the plaster dressing by plaster 
bandages. See for example, Fig. 178. 
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If however, the injured pert must be exposed for a greater 
extent, so that a laige antiseptio dressing can be applied, large atirraps 
of hoop iron can be secnred between the two plaster bandages, and 
these will unite the two parts immovably. See, for example, Figs. 179 
and 180. 


Fig. 180. 
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Fig. .188. 



Beely's hemp plaster splint for resection of the knee. 


8. PLASTEJl Sl'LTNT DRKSSINGS. 

Tho coinliinatioii of the plaster dressing witli splints and sus- 
pension wires, as first proposed by AVatson for resection of tlie knee, 
is exceedingly convenient for the treatment of injuries and resections 
of tho larger joints. 

AVatsoii secured the linib with jdaster bandages uiioii a wooden 
splint which was narrower in tlic iieighhorliood of the knee, and had 
n long fork-shaped opening at its lower end for the heel (Fig. 136 p.-743.-^ 
On the anterior surface of the dressing u strong bent w'ire is', 
enclosed, by which the c'litire extremity can be suspended. 

The author has somewhat simplitied AVatsoii’s wooden splint, and 
brought the principle of the dressing into use in the treatment of in- 
juries and resections of other joint .s as w^ell, as the following figures show* 
Although these dressings are not entirely suitable for the priihary j. 
antiseptic treatment of wounds, because a part of the wooden or wira 
splint is enclosed in the ' dressing, yet they cun employid with ad- 
vantage in war quite often, especially in cases ^ where primary antisepsis 
has failed, or the abounded have come under treatmeiiit so late that 
only open wound treatment or irrigation is possible. * 

In such cases the plaster suspension splints secure quiet to • the 
shattered limbs, leave the iigursd part accessible in wdde' extent to . all 
necessary antiseptic measures, and, in particular, piiemit the dressinga 



Watson’s plaster suspension splint for resection of the knee. 


These spliuts are applied as follows: 

After the wooden splint has heon well cleaiu^d and disinfected, 
And the narrow bridge, wliich is intended to support, the neighborhood 
of the knee, has been wrap])ed with ident.y of iodoform gaii/e, the 
joint is covered with the aiiiisopiic dressing, and tin; rest of the limb 
with cotton, and cotton is laid upon tlie splint so that it cunnot exert 
injurious jiressure at any .point (Figs. 184 and 185).*) 


Fig. 184. 



The wooden splint, seen from above. 


Fig. 185. 


The wooden splint, seen from the side. 

Flatter bandages are firmly applied to tin; leg and tliigli, leaving 
the region of the knee free, and supported ordy by the narrow^ wooden 
bridge. The suspensioil wire (Fig. is included on the anterior 


*) 'l have done away with the fork-shaped lower end which existed in the 
original Watsona splint, because it appeared to me to be- of no particular use, 
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surface of the leg with the last plaster bandage, and as soon as tli& 
plaster hardens the leg is hung by this from a crossbeam over the bed.. 
If there is no wooden splint at hand, a similar one can be improvised 


Fig. 186. 



The HUspeiiHion wire. 


out of teli‘grM|i1i wire, wliiili ran bo obtained ovorywlitTo in time of 
war ( Kig. 187). 


Fij^. 



»Susprn.sioii .spllnl ol telegraph wire. 


For tlu* ankle, tin? splint and tin? siisponsion wire must bo 
altered as .nIionvu in tlio lojltiwing ligiires (Figs. 188 lo 
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The wooden splint, scon from the side*. 
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If wooden splintB aro not at hand, the splint can he easily m^de 
of telegraph wire. It can be strengthened in this case by wrapping 
plaster bandages around it (Pig. 195). 



, For the wrist, the splint must be very narrow at the region of 
the joint , bent at a riglit angle at the elbow, and prowled with Ian 
opening for the internal condyle. Tlie shape of the wire and the 
method of suspension are shown in Figs. 196 to 199. 



Bsmaroh's sutpeniion vplint for reseotion of the wrist. 


Eunarch’s plaster suspension splint for resection oY the wrist. 
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Yolkmann’s* wooden anterior splint (Fig. 200), secur^ with 
plaster or wet gauze bandages to the foot and leg (Fig. 201), gives 
Ifood fixation to the resected ankle joint. 


Fig. 200. 



Volkmann's wooden anterior splint for resection of the ankle. 


Fig. 201. 



Volkmann’s anterior splint for resection of the ankle. 


Nil. 'riie pliLstoi* dressing should Inivc been represented in this 
figure and the following (Fig. 203), as applied up to a i)oiiit above 
the knee. 

Hut if it is desirable t<) have the cnitire region of the wound 
free, in order to apply a completely antiseptic dres=«iug, the two parts 
of the s)>Iiut must be joined by a strong wire stirrup, as is shown in 
the following ligures. 
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The Btirrup splint (Fig. 202), consists of a sole-piece, and 
a small anterior splint for the leg, both made of slieet iron and 
connected by an anterior wire stirrup. The foot is secured to the foot- 
piece by adhesive plaster and plaster bandages, and the log secured 
to the anterior splint in the same way. The lieel can be sui)ported, 
in addition, by a triangular cloth (Fig. 203). 


Fi?r. 203. 



Esmarch's stirrup splint for resection of llie siiikic. 

^ly stirrup splint for resection of tin* v\ri>t (Figs. 20 1 jhmI 205) 
was made for a similar purpose. It coiisisis .i .splinf of .'■jIii inm 


Fig. 204. 



Esmarch's stirrup splint for resection. ot the wrist. 



Ssmaroh’s stirrup splint for resection of the wrist. 



for the hand, and unotliei* for the dorsal surfaco of. the forearm, con* 
nected l)y a stirrup of stroii|^ iron wire. 

Idy double splint for resection of the elbow joint, which I made 
in 1866 for the w'ouiided in Liingensalza , when I went thither from 
Berlin to visit Stromeyer, is very useful for antiseptic dressings, and 
can easily b(5 made by aiiy carpenter (Figs. 206 to 208). 

Fijr. 20B. 
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Esmarch's double splint for resection of the elbow. 
Fig. 207. 



In changing the dressing, the interrupted stirrup splint upon which 
the arm rests, and which is padded antiseptically , is lifted from the 
lower splint, so that the latter can be cleaned and disinfected. 

Somewhat more complicated, but exceedingly convenient for cases 
of extensive injury of the bones and soft parts, because every part of 
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the splint can be separately rLMiiovcd, is my iron soctional suspen- 
sion splint for rrscctioii of the olliow joint (Fijjfs, to 2l.‘l). 



It consists of three hinged splints , the movable arms of each 
being secured by screw clamps to a bent suspension rod (Fig. 210^. 
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The arm rests safely on the two end splints, if it is necessary to re- 
move the middle piece (Fig. 212) to renew the dressing (Fig. 213). 


MISCELLANEOUS AFPABATUS. 

Various special forms of apparatus are employed to give com- 
fortable and secure position to the injured limbs — alone, or combined 
with other dressings. 

They lessen the sufferings of the patient and the labor of the 
surgeon, especially in extensive and severe injurjes. 


Fig. 2U. 



Pott's lateral position. 

As they are, for the most part, heavy and bulky, they ft^e less 
suited for traus])ort than fur treatment in hospital. 
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For military practice, those are most useful wliicli arc not too 
heavy, too complicated, and too expensive, and which can ho easily 
made from drawings by any mechanic. 

If other means of treatment for severe injuries of the lower 
extremity are not at hand, Pott’s lateral position is employed as the 
simplest temporary position method (Fig. 124). This method consists 
in laying the limb upon cushions, with the knee and hip partly Hexed, 
and resting upon its outer side, so that the muscles are relaxed and 
disturbance of the circulation is avoided. The wounds are dnsssod by 
using the many-tailed bandage of Scultetus. 

If the patient must be moved in this position, cords are piissed 
under the cushions and the latter tied around the limb. 

For the transportation of severely wounded persons for gn?ater 
disttanccs, especially if both extremities are injured, the wiro-brooches 
of Bonnet (Fig. 215) are excellent - - Ibr they Ibnn a ]iadded wins 


Fig. 21.‘». 



Bonuet'.s wire breeches. 


basket in wliicli the broken limb.'*' re.d very veil. Flajis can easily be 
made in tbem .^n that the wounds can be dre.-sed wilhoiil disturbing 



Wire breeches for transport, according to Esmarch. 
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the position of the limb. There is a contrivance for making extension 
at tlie foot end. But these si»liiits are expensive, and require too much 
space for military practice. 

Wire breeches, however, can be made from the commercial wire 
netting (wire sieve materialj which are lighter than Bonnet’s and are so 
flexible that tliey can be spread out Hat, and easily curried to the field 
in considerable quantity (l^’ig. 2 Hi). 

The double inclined plane (jdaninn inclinatum duplex) is sui- 
table for use in hospital, whether niadt; like a Petit's fracture-box (as 
in Pig. 217); nr simpler (as in Fig. 218) -- made of a few boards^ 



i>ouble inclined plane. 



Esmarch’s double inclined plane. 
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and furnished with wooden pegs at the sides by which tlie edges of 
the quilted horsehair mattress upon which the leg rests are pressed 
against the latter. If there is a wound on tlio back part of the limb, 
a piece can be sawed out of the board at that spot (Fig. 219). To 
support the foot, there arc two longer ])egs, between which a linen 
bandage can be stretched in figure-of-eight turns. 

A useful double inclined plane can also be made for both legs 
by Dobson’s wooden knee support (Fig. 220) which is placed under 
the mattress beneath the knees. 


Fijr. 220. 



Dobson's knee support, for raising the niattrcss. 

The double abduction splint of von Itonz (Fig. 221 ) is par- 
ticularly suited to tliose compound fi*acturc*s of the fhlgh in which the 

Fig. 221. 
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upper fragment is in a position of strong abduction. As this splint 
can be easily made of boards by any carpenter, it would prove useful 
in small places distant from the large cities — where the surgeon must 
rely upon himself. Flaps can be made wherever there are wounds., 
The small round cushion which closes the opening in the perineal re-^ 
gion is removed for defecation. 

For compound fractures of the leg, the fraoture-box of Petit, 
introduced into Germany by Heister (Fig. 222) was probably the most 
commonly employed apparatus before the time of antisepsis. 



'file leg is held in the box between movable side flaps and straw 
cushions, and in renewing the dressing each side of the leg can be ex- 
posed in turn, without changing its position. The angular position of 
the knee can be altered by means of the movable legs, as -may be 
desired (compare Stromeyer's nl^Iaximen'*, page 526). 

In England the Mac Intyre leg splint of sheet iron, as improved 
by Liston (Fig. 223), is preferred for the same purpose. This splint. 



Mko Intjrc'a splint, improvid bp Idston, for oompound tpae te cs of flio leg*. 


Hi 


has a movable foot -piece, adjustable in various directions, and the 
angular position of the knee can be very gradually altered by a screw 
at the back. The transverse piece at the lower end gives the splint 
security of position. The length of the thigh piece^ can be altered at will. 

The leg splint introduced by Schciier has the advantage that it 
can be made very quickly of a few wooden laths. 



Scheuor’s lofc Mpliiit. 

The sliglitly concave splints with foot supports (Fig. 144) have 
of late been proferr**d to Tract iir<*-l>oxes by most surgeons. 

In coniponml fra4'tiires of the arm, ami j,. ^ 

injuries of -the slioulder- joint , Stromeyers 

cushion is very usciful. 

This is ji soft, triangular cushion with 
rounded corners, sluiVed with horse -hair and 4tm 

covered with wat«frproof material (Fig. 225). 

One of tlm rounded corners is laid in lln^ f*'*]** >'*■ 

axilla and seenn'd by safety-pins in ironi and 

bcliind to a strip of hamlage. which is brought U 

over the sound shoulder. The is then 'MwB^mgig[f[|||||||||||H 

laid against, the cushion in Ilexioii. and both .st:‘oi!icyer'.s cusbion. 
arc supported by a sling (Fig. 22(.>J. 

Kiir SJ ■«. 


iSl:‘oisicyer’.s cii.sbioii. 




Vm of gtffomo jor’s ouahion in a oompound Craoture of the humonui. 
CIlio aling ia drawn as if it ware tranaparent.) 
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This secures a quiet position for 4^e arm by preventing *the 
movements of respiration from being conducted to the fractured point. 

The wounds are dressed with the maqy-tailed bandage of Sculte- 
tus, by throwing back the outer layer of th^ rsling. 

^ In fractures of the upper end of the humerus, with obstinate 
abduction of the upper fragment, the entire upper part of the arm can 
be placed in abduction by means of Middeldorpf s trianglOf a triangular 
wedge shaped cushion (Fig. 227), or a double inclined plane made of 
three boards (Fig. 228), the longest side of which is secured to tlie 
side of the body by belts or cloths, while the arm, bent at an obtuse 
angld^, is laid upon the two short sides and bound fast to them. 

The entire arm must be carefully bandaged from below upwards, 
for its dependent position makes it very liable to oedema. 
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Fig. 982. 




lion apparatus, upon w’hicli tho hand and fingers rest very comfortably. 
Tt is particularly suited to the latter part of the after-treatment, if 
frequent passive and active movement of the htigers is to be undertaken. 

For protection against any accidental contact, and to remove 
the weiglit of the lied-clothcs, a cradle of bent wire and wooden 
rods, or of barrel - hoops , ' is placed over the injured pait and the- 
position apparatus (Figs. .931, to 233). 


APPARATUS FOR MOVING THE INJURED. * 

In permanent well-furnished hospitals, special apparatus, which U- 
often complicated and expensive, is used to move severely injured 
patients in order to renew the bed-linen, to cleanse the back, to wash 
and protect from bedsores, and to allow defecation without pain and. 
injury to the shattered limbs by movement. 

. ' In war-time, these must often be quickly improvised , and with., 
limited means. ’ . . 

The stretcher represented in Fig^ 234 recommends itself by. its- 
simplioity and convenience. 

Four v^ide strips of sailcloth are provided with a hem on one-* 
side and with straps and buckles on^ the other, two of these are slipped, 
under the trunk, and two under the lege of -the patient,^ a. IjMer 
is pushed through the hem oh one sidie of the idri^s, and 




•trapped on the other side; the two poles are lifted together, and rest^ 
on the head and foot of the bed, being held apart by two cross-pieces 
of wood^with holes in them, through which the ends of the poles are passed. 


lift 


The wounded part, in this cose the hip, remains free, so that 
the dressing can be easUy changed. 



Fig. 288 . 
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Dr. Lanb, of Copenhagen has introduced a similar apparatus; 

The lifting -frame introduced by Volkniann is also useful for 
this purpose (Fig. 235). 

The sailcloth spread over the wooden frame lias an opening in 
the center for defecation. By two handles of belting attached to the 
ends, the patient is lifted with the frnine, and supported in this posi- 
tion by the folding wooden feet. Pulleys for treatment by extension 
are attached to the frame itself. 

The apparatus invented by Siebold is also to be recommended, 
on account of its simplicity (Fig. 236). 

The strong pole is easily hoisted by a pulley fastened to the 
ceiling of the room. The buckled bands in which the patient is sus- 
pended press closo against the body when its weight comes upon them, 
and if this is in any place undesirable, a board, shown on the left, 
must be inserted to hold the band open. 


Fig. 237. 



Adjustable baok-board. 


The adjustable back-board, which is placed behind the pillow, 
and permits the patient to assume various ^positions, is veryjcomfortable 
for the severely sick, or wounded. They can be easily and cheaply 
made in the form represented in Fig. 237. 


EXTENSION DBESBINaS. 

Dressings whidi effect a continous extension are used with the 
greatest advantage, both in simple and compound fractures, and in in* 
flammation! of jointe. 
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The Desault -Liston splint (Fig. 238), with the lower end as 
improved by Haynes Walton (Mg. 239), is one of the less perfect 


Fig. 288; 



Desault-Liaton splint for fracture of the thigh. 


forms of apparatus, but it is simple, and always useful for the first 
emergency dressing and for transport. The foot is secured to the lower 
end by a handkerchief, while a second, pas- 

Fig. 289. 

sing over the perineum, makes counter-exten- 
, 1 sion, and a third (girdle - cloth) secures the 

upper end of the splint to the body. A fourth 
*-■ and fifth handkerchief fasten the thigh and. leg 

Improved . form of the splint. 

lower end of the Liaton The treatment by extension first came 

^nea^al&n? into general use after Crosby had shown that 
a long continued extension could be made en- 
durable by properly distributing the attachment over a large area of 
the surface of the skin. 

Crosby’s adhesive plaster extension consists of a strong^broad 
plaster strip which is applied along both sides of the leg, as high as 
1 ^^. the fractured point in the thigh. It holds a 

— small foot-piece (Fig. 240), provided with a ring, 

against the sole of the foot near the heel, and 
is itself secured by anotlier strip of adhesive 
plaster which surrounds the leg in spiral turns, 

pressing the first strip firmly againstj^it (Fig. 
Foot-piece. 240) 

' Fig. 241. 


Foot-piece. 



The entire limb is then firmly . bandaged from the toe nearly" 
to the upper end of the first strip of plaster, which is turned down 
over the upper edge of the completed bandage (Fig. 242). ' 



Croab 7 *a adhealve plaater extenaion. 2. 


A weight is then attached to the ring in the foot -piece by a 
etring which passes over a pulley, and the leg is thus drawn towards 
the foot of the bed (Fig. 243). 



If the leg were now left without any other support, it wouM 
sink into the mattress, and the action of the wei;(lii would be entirely 
or partly counteracted by friction. The lateral displacement of the 
foot would also cause rotation of tlio fragments of the bone. 

To prevent these faults, the leg can be placed on the sliding 
apparatus of Yolkmann (Fig. 244), a short, iron, concave splint, with 
an opening for the heel, to which is attached a foot-piece, and also 
a narrow cross-piece underneath, which rests and slides on two smooth 
angular pieces of wood. 

In the absence of this apparatus, an angular cross-piece can be 
secured to the back of the leg by a few turns of plaster of Paris 
bandage, which are also carried around the foot, and this can be made 
to slide on two angular pieces of wood which are held parallel to 
^bother by iron wire (Fig. 243). 
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Fig. S44. 



Volkmann’s sliding apparatus. 


Counter - extension is made by a padded band passing over the 
perineum, or by a thick rubber tube covered with cotton, and fastened 
to the head of the bed by hooks, or by the weight of the body^ — the 
foot of the bed being raised by blocks of wood or by bricks. 

To prevent lateral movement of the fragments, the thigh is sur- 
rounded with short splints. Bell’s splints (see Fig. 129), for example, 
or four of Qooch’s coaptation* splints » which are secured by straps 
and buckles (Fig. 24iS). 


Fig. 245. 



Ooooh's coaptation splints, with straps and buckles, for fracture of the thigh. 

As extension by weights, or by suspension, is not suited for use 
in transportation from the field of battle, the author has suggested for 
this purpose an extension by rubber rings, applied as follows ; To 
secure the foot-piece under the sole, in the absence of Crosby’s adhesive 
plaster, two wet bandages can be employed, each twice as long as the 
entire leg, with a split in the middle through which the ring of the 
foot piece , is passed. Thus four strips are attached to the foot 
piece, two of which are to be carried in front of the leg, and two 


behind, and wound around it in spiral turns 24(i). If tlie entire 
leg is carefully bandaged over these strips with a dry bandlige, up to 
the point of fracture, considerable extension can be niaintainod upon 

ri Fig. 24«. 




The foot-piece scoured with strips of wot bandage. 

the foot-picce for weeks witboiit causing the baiubigcK tn .Mlip. If there 
is any starch or (lour at band, the strips can be made to adlu>re much 
more strongly by 8])readiiig it upon the wet bandagi's. 

Rubber rings, such as are to be bad anywhere in l^'iV* -17. 
the shops, are employed for the tdastic extension; or if j^^**y**^«^ 
they are not to be had, jueces of rubbeV tubing, in the 
ends of wdiich are tied wooden knobs with hooks (Figs, hook for the 
247 and 248). rubber tube. 

Fitr. 248 


rubber tube. 




Bubber tube with knobs and hooks for elastic cxtennioii. 

For the trnns|iortatioii of the injured , tin? elastic rings can be 
fastened to the ujiper and lower ends of the stretcher (Fig. 249), and 


Fig. 249. 



Bsmaroh's stretcher extension dressing for transportation of gunshot fracture 

of the thigh. 


for a counter extending band the belt of the injured man is eni]doyed — 
or 'liis trousers, cut open on the outer side as high as the pelvis, and 
on the* inner side- to the middle of the thigh, and rolled up to the 
perineum. To prevent lateral movements of the leg, the boot can bo 
used as a foot - support. For this purpose, the boot is cut up the 
middle line in front, from the situation of the metatarso-phalangeal joint, 
mid a curved cut is carried from the same point to the anterior edge 
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of the heel; the upper end of the hoot-leg is then wound on a* bunch 
of twigs, a narrow wooden splint, or the sidearms of the injured man, 
and tied with string at both ends (Fig. 250). 


Fig. 250. 



Foot support made of a regulation army boot. 


A jointed splint of five pieces of wood, with a sort of ferule 
of tin on the end, so that the parts can be put together by sticking 
the end of one into the tin ferule of the next (Fig. 251), can also be 

Fig. 251. 



Wooden splint with tin ferule. 


Fig. 252. employed for the elastic extension. 

When in use, an iron book (Fig. 
252) is attached to the lower end, 
and the extension ring is fastened 
to this. On the upper end of the 
splint are two slits to which both 
the pelvic girdle and the perineal 
band must be secured — the perineal 
band by the second rubbef^ ring. 
.Jf it is not necessary to use the 
trousers of the injured man as a' 
counter-extending band, one of tk»- 




iroaser^egs can be folded up, and placed between the limb and the 
eplint for padding. The splint, taken apart, with its hooks and two 
rubber rings, occupies so little space that several of them can be easily 
carried to the field of battle in a dressing-knapsack (Fig. 253). 

Fig. 268 . 


Esmaroh's jointed eplint for elastio extension of the thiffh. 

For extension of the wrist in infiammation, and in the latter 
part of the after-treatment of resection, loops of adhesive plaster of 
ec(ual length are secured to all the fingers by the hand and finger 
bandage (see Fig. 78); and a small wooden rod is passed through the 
loops. Small strings, acting over a pulley, connect a weight with this 
rod. Counter-extension is obtained by a larger loop of adhesive plaster 
which is made to adhere to both surfaces of the forearm and fastened 
to the head of the bed by a rubber ring. The arm rests upon an 
inclined plane (Fig. 254). 



Extension of the wrist by weight and pulley. 


If it is desirable to have the patient move about, clastic extension 
may be employed, instead of the weight, acting by a rubber ring put 
on the stretch under the splint (Fig. 255). 

Sayre’s adhesive plaster dressing for fracture of the clavicle 
is an extension apparatus, for it pulls the overlapping fractured ends 
apart by drawing the shoulder outwards, backwards, and upwards. 

IVo strips of strong adhesive, plaster, spread on sail-cloth, 3 to 
4 inches wide, are cut, one of which must be long enough to pass 
wound the arm, and then around the chest, and the other long enough 





Elastio extension of the wrist. 


to reach from the sound shoulder over the elbow of the injured side 
tind then hack again to the sound shoulder. 

The first strip is passed around the arm below the axillary folds^ 
and sewed together behind to form a loo]) large enough to leave a part 

of the back of the arm free, so that 
there shall be no strangulation. By 
this strip the arm is drawn backwards 
and downwards until the stretching of 
the ])ectoralis minor depresses the ster- 
nal (internal) fragment sufficiently. 
The arm is fixed in this position by 
passing the strip around the chest and 
st?curiiig the end to the main part be- 
hind (Fig. 266). 

A small longitudinal slit is cut 
in the middle of the second strip to 
receive the point of the elbow. The 
forearm is beut at an acute angle 
and laid against the chest, and while 
an assistant presses the elbow forwards 
and inwards (thus completely reducing 
the deformity of the fracture) the arm 
is fixed iu this position hy the second 
B«PP®rt8 the point of the 
elbow, both ends being passed over 
the back and front of the chest towards the sound shoulder,, where 
they are crossed and fastened together with pins. (Figs. 257 and 258). 



BMBBGENCY DBESSDrGB. 

If the ordinary materials for dressings hitherto described 
dressing- wounds, making splints ' for broken bones, and stoppii^^; 
hemorrhage) fail, it becomes the duty of the surgeon, and if a 
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Figr, 267. Fig. 268. 



Sayre's adhesive plaster dressing for fracture of the clavicle. 


is also lacking, of tlie person rendering „ first aid“, to improviso these 
dressings from whatever materials are at hand. 


EMERGENCY SPLINTS. 

Splints are im])rovisod out of a great variety of olyects found in 
the fields, the woods, and on tlie field of battle, for I'xaiiiple: 

a. Of twigs, tied together in bundles (Fig. 259), or placed in 
a layer side by side and secured by cross - jiieces of wood IIcmI across 


Fig. 259. 
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Fig. 261. 



Flat splint of twigs. 


b. Of straw or rushes, for instance, by tying the best stalks of 
straw into buiidles ( Kig, 262), and wrapping two of these bundles ia 

Fig. 262. 



Splint mode of a bundle of straw. 


the tMlges of a- cloth, the middle of wbich has been jilaced under the* 
injured limb, until tliey lie close to the sides of the limb, and can be 
Hi inly secured to it by cords (Fig. 263). 


Fig. 263. 



Splint of straw rolled in cloth. 


The stalks of straw, or rushes, can also be sewed together into- 
mats (according to Beck) and the liiiib may be surrounded with these, 
or they may be rolled up and used as side splints (Fig. 264, and 265).. 

The French, for instance, in their sallies at the siege of Paris, 
employed the straw mattresses, made to cover hothouse windows, for 
making splints for injured limbs (Fig. 266). 

c. A movable trellis of small wooden rods, used in many places- 
for covering flower pots, is an excellent material for splints. They may 
be had in all sizes up to a length of 20 inches and more (Fig. 267). 

» d. Weapons of every kind, such as are found on the field ‘of 
battle — sidearms, faggot knives, bayonets with their sheaths (Eigfk *^ 



127 


Fig. 264. 



Straw uiat. 


Fijr. 



Mat of rusheti. 


Fi«r. Sf«7. 



Splint made of flower-pot trellia. 


268 to 270), muskets (Pig- 271), carbines, ramrods, pieces of lances, 
spokes of wheels, etc. 





Bayonet aplint. 


r 

r 



Bayonet, sheath as splint. 



Musket used ss a splink 


The 4nit firagnieiits of uniforms , also, should not be thrown 
away, but used whenever it is possible for dressings •— for instance, 
parts of (Rg. 272), coats, tromrs, bootlegs, shakos, knapsack^ etc. 
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Fig. 272. 



Cloak rolled up for a splint. 


'Pin* siiiiihiry corps imist be taught to make ciiiergency ilivssiiigs,. 
and to use weapons for <Mm*rgeney splints, in time of neacf. 

Wlieii cloth is lacking, the skirt of tlnj coat (l^hg. 273). or tho 
sleeve of the coat or shirt can he employed as slings. 

In injuric's jiiid infliLiiimatioii of the hand, elevation can he se- 
cured tor the latter, according to (ianigee, h}' pinning the sh.M've to the 
front of th(f coat hy several safety pins (Fig, 275). 


yiK» 273. Fig. 274. 275. 



Skirt of ooat. SIooto^ dom. 

Smenenej ■Ungr. 



9 * 
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in which two cuts 3 to 4 inches deep have been made in the sides, 
between the first and second thirds. 

This splint does good service as a provisional dressing for all 
injuries of the arm from the fingers up to the elbow, and above (Fig. 
279). In fractnres of the bones of the forearm it is best to place 
the forearm in a position of supination. 



Pasteboard splint for the arm. 


In wounds of the palmar surface of the hand, with injury of the 
tendons, a caplike addition can be made at the lower end of the splint 
and bent upwards in a similar nianiier, and the hand can thus be held 
in a fiexed position (Fig. 280). 


Fiff. 280 . 
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For fractures of the arm, espe- Fig. 281. 

cially at its upper part, four parallel 
cuts are made in one end of a broad 
pasteboard splint, the five divisions 
thus made are bent together over 
the shoulder, forming a shoulder 
cap, and the whole is secured by a 
spica bandage (Fig. 281). 

h. The use of telegraph wire 
for splints of all kinds is of especial 
importance in war, bccaii.se the de- 
stroyed telegrapli lines are usually 
to be found everywhere, and be- 
cause every hospital orderly, with a 
good pair of pincers and a file, is 
able to make these splints quickly, 
by following patterns, after a little 
practice. 

Fig. 282 shows tlio simplest 
form of such splints , according to 
Porter, who first recommended the 
use of telegraph wire for this pur- 
pose. He also introduced a dressing scissors, with a file on one of 
its^ blades, with Avhich the wire could be partly filed throiigli so as to 
be easily broken. 


Fig. 282 . 



Splint of telegraph wire. (Porter.) 


As telegraph-wire splints are just as useful as wooden and iron 
splints for most purposes — not only for emergency dressings, but also 
for the treatment of compound fractures, and of resections, it appears to me 
desirable that the field hospital should carry this wire into the field 
in considerable quantity, and also that the hospital corps should be 
practiced in making these splints in time of peace. 

The following sketches show the somewhat complicated forms of 
telegraph wire splints which I now use almost exclusively for resections 
and compound fractures in my clinic (Figs. 283 and 284). 

The skeleton of the splint is made of a single piece of thick 
wire, the length of which is calculated beforehand, bent, and the ends 
bound together with thinner wire which can be efisily bent and twisted 
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l)y!]tlio fiiigurn, and wliU-li is stretched and hack and forth on tin* stouter 
wires so as to furnish a secure sujiport to the injured liinh 

These splints are light and clean ^ and liavo the great- advantage 
that tlic entire surface, aiicl particularly the under surface, of the anti- 
styptic dressing remains open to the* eye; and as they are much cheaper 
to make than tho wooden or iron splints, they are suitable for general 
use ill the army hospitals ns well as at the dressing stations. 

The simple wire frames, over which strips of bandage are stretch- 
ed by securing them wdth safety jiius, are suitable for use with anti- 
septio irrigation, and with' antiseptic compresses, the injured limbs 
resting comfortably upon them. 

Wire suspension splints of this kind have been introduced by 
Yolkmann for the upper extremity (Fig. 285), and by Bardeleben for 
the lower extremity (Fig. 286). 

1. In war there is often a lack of tables and similar apparatus 
by which to apply the necessary dressings quickly and conveniently. 

In such cases, the edge of a ditch, or an earthen wall can be 
used. A support which considerably lightens the work can also be 

0 The wire for the splint for the 1^, must be about 16 feet long; that 
for the arm, about 8 feet 




2>wd .bStEI Stif ■ '*“‘**’ 


Wiiicli lie 8cal>- 
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THE SOLDIER'S DBESSIEG-PACEAOE. 

According to the order of the army sanitary department, dated 
January 10th., 1878, every soldier must carry in war a package of ma- 
terials for dressings consisting of; — a piece of old linen 30 centimeters 
square, a small triangular cloth of muslin (four such pieces are cut 
from a square meter) and 15 grams of lint. 

Very diifereiit views prevail anong military surgeons as to tlie 
])roper constituents of tliis package; and, indeed, on the main question, 
whether it is wise to have the soldier carry these materials for dres- 
sings with liim into the field. Some consider it altogether unnecessary. 

But I have heard from many experienced military surgeons that 
the surgeons in the field often had to rely, in dressing the wounded, 
solely upon the package of dressings which each soldier carried. This 
was the case, not only in campaigns in distant countries (in the war 
with the Boors, in the Ashantee war, in Egypt, and in the (yaucasus), 
hut even in our last war, when, especially in the cavalry, there were 
very often no other materials to be had tlian those which w'ero found 
in the pockets of the soldiers. I therefore remain firm in my opinion, 
that humanity demands, that every soldier should carry with him in war 
a package of dressings with which his >voands can be dressed antisep- 
tically, when other materials fail. 

For many years 1 have interested myself in the question of what 
the dre.ssiug-package of the soldier should contain, and how it should 
he packed. In 1869 I published a little work under the title ^Der 
erste Verband auf dem Hchlachtfelde*^ ( »The First Dressing on the Field 
of Battle**), which contained, ns an appendix, a triangular cloth printed 
with a copper engraving illustrating the use of Major’s three- 
cornered cloth at the dressing station. 

During the French war, the ^Hulfsvcrein** (Sanitary Aid Society) 
of Kiel made large numbers of packages of dressings according to my 
plan, and distributed them to our soldiers. Each of these contained, 
besides the three-cornered cloth 'with a safety pin (Fig. 288), tvro 
wipers (b, and c), filled witji carbolized cotton, and a gauze bandage 
(d), all wrapped in parchment paper (a). 

As it afterwards proved that the carbolic acid quickly evaporated, 
1 employed salicylated^ cotton instead; later, because the salicylic 
acid fell out of the cotton when the package was carried for some time, 
1 substituted for it balls of jute with chloride of zinc; and, finally, 
wipers of sublimate sawdust. 

Then, because of the objecUon made from military quarters, that 
it was not advisable to give the soldiers a picture representing ^the 
horrors of the held of battle**, to carry with them in war, 1 had 
another triangular cloth made of the cheapest cotton stuff, upon which 
were printed only six naked figures, showing the different methods of 
using the cloth in dressings. This cloth is now in general use for 




First dressing on the field of battle. Kiel, 1869. 
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teaching the ^first aid to the injured", not only in our „Samariter" 
schools, but also in the large „ Ambulance Association" of England and' 
America. 

I have always endeavored to follow the improvements in anti- 
sepsis in composing those packages, so the latest form, with the title 
„Nothverband fur das Schlachtfeld" („ emergency dressing for the field 
of battle") (Eig. 289, page 139) contains, in addition to this cloth, two 
compresses of bichloride gauze (a, and b) (40 inches long, by 4 inches 
wide) each wrapped in varnished paper, and a bichloride cambric ban- 
dage (d) (2 yards long, by 4 inches wide) so that even large wounds 
can be covered witli the antiseptic material. 

The whole (a), strongly compressed, is wrapped in very durable 
rubber cloth, and forms a package of an inch thick, and 4 inches 
srpiarc, weighing exactly 3'/.j ounces, and has the following directions 
printed on it: 

„lii simple gunshot w'outids, a compress is to bo laid upon each 
opening, after removing the varnished paper. 

For larger wounds, the compressets are to be unfolded, and an 
attempt made to cover the entire w'ound with antisei)tic gauze. 

The gauze is to be secured upon the wound with the bandage. 

The three-cornered cloUi serves to cover this dressing, to support 
the injured limb, or to secure emergency splints, as is shown in the 
picture on the cloth." 

1 ndraiii from expressing any opinion upon the best place in the 
uniform in which to carry tliese ]}ackages. That is for the military 
staff to say. .1 will only remark that the contents can be easily made 
into a package twice as large, but half as thick, so that it could be 
sewed into one side of tin; breast of the coat. ^) 


ANTISEPSIS IN WAB. 

By way of conclusion, I will condense into a few short sentences 
my views upon the application of antisepsis to military surgery, 
with reference to what has been already said, as 1 presented my opinion 
to the International Medical Congress, at Copenhagen, in 1884, during 
which, in the section of military medicine, the foUowing question was put: — 
Is it possible at present to arrange a reliable and simple anti- 
septio method of dressing wounds so that the necessary materiaiB 
for dressings shall have so little bulk that the method can be used, 
in the field? 


*) The instrument maker H. Beokmann, of^Kiel, provides these drossiwg 
packages at 60 pfennigs apiece — about 12 cents. j 
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The first dressizig. Dusseldor^ 1873. 
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1. It is a pressing demand of humanity that the protection and 
advantages of the antiseptic treatment of wounds should be enjoyed by 
all the wounded, even in war. 

2. To answer this demand, it is necessary that: — 

a. All military surgeons should be perfectly familiar with the 
antiseptic treatment, and experienced in applying it. 

b. Tlic sanitary corps of lower rank (hospital orderlies, litter- 
bearers) sliould be taught the fundamental principles of antisepsis, and 
educated in rendering assistance in carrying out its measures. 

c. Not only the field hospitals, and the sanitary corps, but also 
the medicine wagons of the regiments, the dressing knapsacks, and the 
pockets of the hospital orderlies must be ‘sufficiently supplied with 
antiseptic dressing materials. 

d. Every soldier should carry in war a package of materials for 
dressings, with which an antiseptic protective dressing can be provis- 
ionally applied in case of need. 

3. All the materials for dressings should be packed as closely 
as possible, so as not to occupy too much space, and should be already 
divided for dressings of different sizes, so that they can be applied 
without loss of time. 

If tlie requisite material has to be taken frpm larger packages at 
the time when it is needed, waste is almost unavoidable, and infection 
of the whole by dirty hands, dust, etc., is greatly to bo feared. 

4. As the bichloride of mercury has proved itself, up to the 
jircsent, the most efficient of all disinfecting substances, it would be the 
best to employ for impregnating the materials for dressings. 

5. As the material for the dressings, surgical gauze (unbleached 
gauze) best answers all the requirements; and it is to be used both in 
the form of compresses to cover the w'ounds, and in the form of ban- 
dages to secure the dressings. 

6. Therefore, gauze impregnated with 1 to 1000 bichloride so- 
lution (bichloride gauze) is proposed as tlie single dressing materiid. 
The volume can be considerkbly reduced by compression. 

7. From this bichloride gauze, pieces of one size can be cut 
which can be employed as compresses for all sorts of wounds. 

Should, for example, a size of 20 inches square be chosen, one 
such piece, folded so as to make four thicknesses, could be used as the 
first covering for a simple gunshot wound, while ten such pieces laid 
upon each other without folding would serve as the dressing for a large 
wound — after amputations, resections, etc., for instance. 

8. From the same material, bandages of a fixed width and length 
could be made, which could be used for all sorts of wounds. 

Should for example, a size 4 inches wide and 6 yards long be 
chosen as a standard bandage, it cduld be employed for* securing 
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gauze compresses upon wounds of every size. If a narrower bandage 
were needed, the rolled up bandage could easily be divided into two 
parts with a sharp knife. 

9. In case of need, a compress of any 'desired thickness can bo 
made of this bandage by folding it back and forth upon itself. 

10. A carbolio acid solution for disinfecting the hands and 
instruments cannot very well be dispensed with. Materials should 
therefore be at hand, both in the held hospitals, and in the chief 
dressing station, from which large (quantities of this solution can be 
quickly prepared. 

For the held hospital, large quantities of crystallized carbolic 
acid must be carried, together witli instriiinents for measuring it. 

For the chief dressing station, and the sanitary corps, it would 
be advisable to carry carbolic acid in solution, in small glass vessels 
of such a size that the contmits of one of them poured into a vessel 
of known capacity (irrigator, basin, jar) would make a solution of a 
certain strength, for the inferior members of tlio sanitary corps are 
far too apt to make mistakes in the preqiaratioii of solutions. 

The carbolic spray can be dispensed with in practici^ in IhtJ 
held; and also protective silk and mackintosh. Jn case of need, the 
latter can be replaced by varnished tissue paper. 

11. In order to i)o able to prepare fresh antiseptic materials 
quickly, if the suqiply of materials for dressings wl)ich has ht'on carried 
should ftiil, suflicient bichloride (dissolved in 2*/^ parts glycerine) should 
also he taken, and the sanitary corps should Ixi instructed how to 
transform a great variety of stuhs (gauze, cotton, jute, peat, moss, Hut, 
aawdust, wood-wool) into materials for antisojdic dressings. 

12. Powdered iodoform, in sprinkling boxes, can scarcely be 
•dispensed witli for some kinds of wounds, but in general its antisiqitic 
powers do not coiiq)are with those of the hiidiloride. 

13. Bichloride catgut of various thicknesses, and drainage 
tubes of various diameters, must be at liand in sufheient quantity. 

14. Sponges should not be used at^all at the finessing station, 
because it is impossible to qirotcct them from infection. In their 
place, wipers are to be employed, made of antiscqitic material (balls 
of bichloride wood-hbre tied up in gauze) moistened with bichloride 
solution before use. They should be destroyed after having been used once. 

16. The surgical instrunientH should have as few grooves and 
depressions about them as possible, because the agents of decomposition 
are liable to become so fixed in them that they can not be removed 
by ordinary means of cleansing. 

16. By the use of these materials, not only in the field hospi- 
tals^ but also at the chief dressing stations, all wounds can be dressed 
strictly antiseptically , and operations may even be performed in an 
antiseptic manner. 
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1 7. AVhen strict antisepsis cannot be carried out, as, for instance, 
in the regimental dressing stations, tlie first principle of every wound 
treatment should govern what is undertaken — „at least do no harm'** 

18. 'riierefore avoid any examination of wounds with fingers 

or instruiiieiitH which are not surgically clean (aseptic), for the agents 
of decomposition in variably adhere to fingers and instruments wliich have 
not been cleansed, and they are w'iped off. and left in the wound during 
the examination, and cause inflammation, suppuration, and wound decom- 
position. A 

Tlie only exception to he made to tliis rule is when life is 
threatened. 1)y liemurrhage, for th<ni quick treatment is most important. 

19. Extraction of hullet.s without aiitisejdic precautions is hy no 
means to he allowed. A projectile in the body does hut little harm 
in itself. Bullets often become eiicapsuled in the body without giving 
rise to any siil)se<[uent trouble. 

ExpfTience leaches that even very severe internal injuries (of 
bones, joints, tendons, nerves, lungs. luMirt, brain, etc.) wliich have been 
produced by bullets in their course, may heal without fever and with- 
out complications, if no agents of decomposition liave entered the wound. 

520. Wherever strict anti8e])sis cannot be carried out (for instance, 
at tlie reginn'iital dressing station) the surgeon should abstain from any 
operative measures. His only duties at that point are: 

1. To ajiply tenetporary dressings — that is, tti cover fresh 
wounds with ahnndaiii antiseptic material, to protect them 
from the entrani’<! of the agents of decoinpusitioii. 

3. To immohilizi^ the injured parts (fixation hy cloth, splints, etc..)> 

3. To send the wounded as cjuickly as iiossihle where the wmunda 
can he treati'd with strict aiitist'psis. 

21. If on the arrival of a wouihIcmI man at the field liq^pit-al; 
with a temporary dressing,, no symptoms a]>pear which render an inter-^ 
nnl examination of the wound necessary (fever, pain, lieiiiorrliage, pene- 

* tratioii of the dressing liy tile discharge of the w'oiind), the wound should 
bo left untouched, and the first occlusive dressing sliould not even 
be removed , for many gunshot w'ounds may heal under the scab, 
without suppuration, without fever, and witliout other complications. 

22. But if symptoms appear wdiicli render aii examination of the 
wound necessary, the drc8.sing must be at once removed and an ener- 
getic antiseptic treatment of the wound undertaken. In addition to 
the major operations which may appear necessary, amputations, resec- 
tions, etc., this requires in the first place, free opening, drainage, and. 
tboroiigh disinfection with efficient antiseptic substances (sutb as cblo- 

of ainq, bichloride of mercury, iodoform, etc.)^ and in the second 
V the application of an antiseptic . dressing. 



23. The litter bearers should place the wounded on the litters 
with great care, and carry them to the dressing station as quickly as 
possible, if the latter is near by. 

24. Only in case no surgical aid is noarl^ or no more material 
for dressings is to be had, should the dressing package which the 
soldiers carry be used, by the wounded themselves, or by the litUT 
bearers. This is most likely to occur in the cavalry division. 

In addition to the antiseptic material for dressings (two bichloride 
,.gauze compr(?sses. and a bichloride gauze bandage) these packages must 
also contain a tliree-cornered cloth, with w’hich the ])n)fecfive dressing 
can be covered, fixation of Ihc injured limb mad(‘, and an improvised 
splint secured. 



PART II. 

OPERATIVE SURGERY. 


-ocgc.-*. 


CHLOBOFOBM ANAESTHESIA. 

1. In every major operation, and for every prolonged painful 
examination, tlie patient Hliould be rendered anaesthetic by inhalation 
of chloroform (Simpson, 1847). 

2. Under some circumstances, however, this wonderful drug may 
be dangerous to life, therefore certain prudential rules are to be ob- 
served in its administration. 

3. IHie patient to be chloroformed should fast, taking no nour- 
ishment for three or four hours beforehand. During the operation he 
should lie upon hia back, or on one side, not on his abdomen, 
because the last position interferes with the respiration. He should 
not sit up, because fainting is more likely to occur in a sitting posture ; 
most of the fatal cases have occurred during small operations when 
the patient was allowed to sit up. 

4. Shortly before beginning the administration of the chloroform, 
a subcutaneous injection of morphine (gr. to ^/Ij) is given, which 
quiets the ptationt and hastens the anaesthesia. It also considerably 
lessens the pain in the wouml after recovery from the anaesthetic — 
combined moi^hine-chloroform anaesthesia. 

6. All constrioting clothing is to be removed, so that the neck 
and chest are free and the abdomen is easily accessible. 

6. ' During the administration of the chloroform, pulse and res- 
piration must be kept under observation. If enough assistants are 
present, the respiration can be watched by the person administering 
the chloroform, and the pulse watched by the two assistants, who hold 
the arms. 

7. The chloroform vapor must be abundantly dilated with 
atmospherio air when inhaled. It is dangerous to press a thick cloth 
•or sponge upon which chloroform has, .been poured, close to the mouth 
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and’ nose. It is far better to employ a wire frame (wire-mask) covered 
with a piece of loosely woven woolen cloth upon which the chloroform 
is poured one drop at a time — aij, for ej^ample, in the Skinner 
ohloroform inhaler, simplified by the iiuthorj with its .accompanying 
drop-bpttle (Fig. 290). This apparatus can be easily carried in the 


Fig. 290. 



pocket, packed in a leather case with a tongue force)>s. Sufficient 
atmospheric air will be drawn through the cloth with evi*ry respiration. 
Care must be taken not to pour the chloroform on so freely as to 
make it drop from the inner side of the cloth; and also not to allow 
it to flow over the sides upon the skin, and especially into the eyes, 
iis it may excite violent inflamination. The mask should not 1)13 closely 
applied at once, but should be gradually lowered over the mouth. 

8. Chloroform generally causes an excitenieiit like that of alcoholic 
intoxication at first — the stage of excitement, to wliich .succeeds, 
after a longer or shorter time, the Btage» of toleration. Movement 
gradually ceases, and sensibility is extinguished, togetjier with conscious- 
ness, the cornea and the mucous membraue of the nose becoming insen- 
sible last. By touching these parts it can bo ascertained when the 
anaesthesia is deep and complete, for then no reilex movements will be 
caused by the irritation. 

9. Chloroform , however , paralyzes the vaso-niotor centers in the 
medulla oblongata, and the motor ganglia contained in the heart, and 
so weakens both respiration and heart action. The resjiiration accord- 
ingly . becomes more rapid, and shallower; and the pulse smaller, and 
feebler.. The blood consequently grows darker and more venous, because 
it 'oontaiiis more" carbonic acid. The arterial pressure is lowered^ the 
temperature of the body falls, and the chemical changes 'are retarded; 

10 
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10. If there is anything in addition which interferes with reBh 
piration and with heart action, the condition becomes dangerous, and 
demands quick and skilful asBistanoe. 

11. A sudden cessation of the movements of the heart and 
respiration may appear even in the first stage, in consequence of the 
inhalation of concentrated chloroform vapor. This is probably to. be 
considered as an inhibitory reflex from the pneiimogastric nerve, 
caused by irritation of the terminations of the trigeminus in the mucous 
membrane of the mouth and nose. 

After several stertorous respirations, with violent convulsive mus- 
cular movements, the respiration entirely ceases; the abdominal wall is 
retracted and as hard as a board; the pulse becomes slow, then imper- 
ceptible; the face turns dark-red; the jaws are locked; the tongue is 
drawn convulsively backwards, and closes the glottis by its pressure 
(convulsive asphyxia). 

12. In the stage of deepest toleration the entrance of air into 
the trachea is not infrequently impeded by the tongue, which falls back- 
wards against the posterior w'all of the pharynx, on account of the* 
relaxation of the muscles, and mechanically obstructs the glottis. In 
old people, moreover, the closed relaxed lips may act as valves in in- 
spiration, falling against the toothless jaws, and the relaxed nostrils 
may be drawn against the septum and thus prevent the entrance of air. 

In, either case the respiration becomes difficult and snoring, the 
face turns blue, the blood very dark, and the pulse irregular and weak 
(paralytic asphyxia). 

This accident is the more dangerous as the symptoms do not 
begin with such violence, but the blood, already very venous, becoinea 
in a short time quite overloaded with carbonic acid. 

13. The most dangerous accident is sudden paralysis of the 
heart (syncope j, and this may occur in any stage of chloroform anaes- 
thesia, and quickly cause death. In this case the pulse quickly becomes 
imperceptible, and while the respiration may continue for some time, 
although superficially and irregularly, the face becomes as white as 
death, the pupils dilated and immovable, and the jaw falls. The hemori 
rhage from the operation wound ceases. Collapse of this kind may 
occur at the very beginning of the anaesthesia under the influence of 
fear, in weakly individuals with a tendency to fainting, but it takes 
place by preference in acute anaemia (after severe injuries with great 
loss of blood) and in chronic anaemia • and especially in muscular 
degeneration of the heart (fatty heart, atheroma of the arteries, alco- 
holic dyscrasia) which disposes to early exhaustion of its powers. 

In such persons, therefore, particular care is necessary, and tte 
hieart should always be examined before chloroform is administeML 
Unfortunately in many cases, fatty degenmtion of fhe heart oaniot 
be recognised with certainty. 
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14. As soon as symptoms of this kind appear during chloroform 
anaesthesia, the inhaler mu^ be immediately removed and an attempt 
made to restore the halting respiration and heart action. 

16. In asphyxia, open the mouth at o^e, and press the lower 
jaw forwards with both hands by placing the forefingers behind the 
ascending ramus, so that the lower teeth project in front of the upper 
(partial dislocation) (Fig. 291). By this movement the hyoid bone 


Fig. 291. 



Baising the jaw in the paralytic asphyxia of chloroform anaesthesia. 


the root of the tongue, and the epiglottis are drawn forwards,' and the 
entrance to the larynx is thus freed from obstruction. 

If this can not he accomplished because of convulsive contraction 
of the muscles, separate the teeth with a dilator, seize the end of the 
tongue with the fingers, or with a tongue forceps (Fig. 292), and draw 
it out of the mouth as far as possible. 



Drawliig oat the tonguo la oonvatoive asphyxia. 


10 * 
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16. If ill spite of tills, the respiration remains difficult and rat- 
tling, the cause may be the presence of mucus or blood in the chink 
of the glottis. Remove this by a sponge , carried down to the larynx 
on a dressing forceps. 

17. If respiration ceases entirely, artificial respiration must' 

be instituted at once — and preferably by Sylvester’s Method. While 
the tongue remains drawn forward, or is secured to the chin by a 

rubber ring, stand behind the patient’s head as he lies on his back, 

seize both arms below the elbows and draw them above his head. 

Hold them .stretched upward.^ in this way for two seconds, then bring 
them down again and press the elbows gently but firmly against the sides 
of the cliest, the left nearer the middle line. Opposite the region of the 
heart. Repeat this up-and-down movement of the arms about fifteen 
times in the minute, cpiietly and correctly, until spontaneous respiratory 
movements begin again (Figs. 293, and 294). 

18. By stimulating the skin in certain ways, reflex respiratory 

movements can be started or assisted. Tlie most efficient means for 
applying this stimulation are: — striking the chest and abdomen with 
a wet towel, sprinkling the epigastrium with cold water, rubbing ice 
or snow on the nape of the neck, injecting cold water into the nose, 

introducing a piece of ice into the rectum, and irritating the nasal 
mucous membrane with the electric current. 

19. If syncope occurs, artificial respiration is to be instituted 
immediately. It is then important to place the head low and to elevate 
the body, and this is most easily accomplished by raising the end of 
the table upon which the feet of the patient rest (Figs. 29.3, and 294). 
(Nelaton’s method by itivcrsioii.) 

In this way the flow of the stagnant blood away from the right 
side of the heart and towards the bruin is accelerated. For the same 
reason, the left elbow is to he firmly pressed against the heart 
every time the chest is compressed. 

If the movements of respiration and of the ho.ai’t do not at once 
reappear, the effort to restore them should not be discontinued too soon. 

. Gases are knovrii in which, even alter three or four hours of continued 
artificial respiration, tlio suspended animation was successfully recalled. 
V' 20. In such cases an attempt may also he made to set the inspi- 
ratory muscles in motion again by stimulation with electricity, 
by firmly pressing both electrodes of an induction apparatus, in the 
depression above the clavicle, behind the external edge of both sterner 
mastoid muscles, so that the two phrenic nerves and the other nerves 
of inspiration contained in the brachial plexus shall be affected by 
the current. 

- Electro-puncture of .the heart, Recommended by Steiner, is certainly not 
to be advised, and it could scarcely effect more than direct compression of the 
heart in artificial respiration. But in desperate c^s it would be well to make 
a trial of tbe^subcataimt^^i^ecticb ofv^^hmde i[graiir’/so to-Vio) (Liebreioh) 
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21. Should vomiting take place daring anaesthesia, turn the head 
away from the injured side at once, so that the vomited materials 
ehall not find their way into the air-passages, or the wound. 

22. When great exhaustion and heart — weakness are present, 
f^ve the patient a glass of strong wine shortly before the anaesthesia 
is begun. 

23. If tliere is great excitement in the first stage, too much 
force must not be employed to restrain the patient. It is preferable 
to ipject some morphine subcutaneously. 


TREATMENT OF SEPTIC WOUNDS. 

SECONDARY ANTISEPSIS. 

Every wound which has not been made by aseptic instruments 
and with antiseptic precautions, is to be considered septic — suspected 
of infection, and to be treated accordingly — that is, disinfected. 

Simple gunshot wounds which pass entirely through any part 
of the body can generally be considered aseptic, because all the agents 
of infection which may have been adherent to the ball are destroyed 
or made harmless by the heat acquired by the ball in Its flight. 

Experience also teaches that many such gunshot wounds heal 
under the scab without inflammation or suppuration, when simply oc- 
cluded antiscptically, if septic material has not been introduced into the 
track of the wound by examination wdth fingers or instruments which 
are not clean. 

For the same reason , bullets which have remained in the body 
heal in without exciting inflammation or suppuration, even if they have 
injured bones, joints, or other important organs in their course. 

But if the ball has carried with it into the wound, pieces of 
clothing, or anything else to which the agents of infection are attached, 
these will in most cases cause inflammation and suppuration sooner 
or later. . 

Since this can not be ascertained from the outward appearance 
of the wound, it is advisable to consider every gunshot wound aseptic 
in the first place unless it is complicated with severe hemorrhage, 
considerable extravasation of blood, great comminution of the bones, and 
injury to the joints — and accordingly, to refrain from any exami- 
nation of the wound, and merely to apply an antieeptio oodluaive 
dreeeing. 

Simple antiaeptio oooluaion consists in carefully cleansing and 
disinfecting the neighborhood of the wound, then laying upon the wound 
an antiseptic dressing (bichloride gauze, peat-bag; iodoform powder, etc.} 
and securing as good fixation to the injured part as possible (iiandU 
kerchief dressings, splints, plaster of Paris dressings, position apparatus). 
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If a plaster of Paris dressing is applied for an uncomplicated gunshot 
fracture, an antiseptic wiper must be laid upon the wound, in order 
that an opening may be cut at the right place. 

Wounds with such extensive loss of skin that tliey can not 
be closed by suture or by plastic operation (injuries from fragments 
of a bomb, large shot, machinery) should be covered with antiseptic 
dressing material (bichloride gauze, iodoform gauze, bichloride peat-bags) 
under which aseptic suppuration and granulation can take place. 

Every fresh wound which has been evidently infected, and every 
wound which was at iirst considered aseptic, but in which symptoms 
of sepsis (abundant discharge, pain, swelling of the neighborhood of 
the wound, intlainination, suppuration, wound-fever) have appeared, must 
be immediately subjected to a thorough disinfection (secondary 
antisepsis), and this must be energetic in prox)ortion as the septic 


symptoms are threatening. 

The same principles apply 
here as in primary antiseidic treat- 
ment of wounds , and since the 
necessary proceedings are for the 
most part very painful, it is ad- 
visable to put the patient on the 
operating -table and to administer 
chloroform — so as not to be pre- 
vented by his com])laiuts and rest- 
lessness from carrying out the dis- 
infection with proper energy. 

As in all operations, begin 
with a careful cleansing and dis- 
infection of the entire neighborhood 
of the wound; cut off the arterial 
blood-supply, if the wound is situ- 
ated upon an extremity, with the 
elastic band, after perpendicular 
elevation of the limb; enlarge the 
wound by freely incising the skin 
and by tearing open the deeper 
soft parts with the fingers, the 
dressing -forceps, or the dilating 
forceps (S'ig. 295); and hold the 
wound open with retractors (Figs. 
296 to 299) so that its interior 
is completely exposed to the eye. 

All blood-olots (and granu- 
lations) are next scraped out with 
the fingers, with wipers and spong- 
08, and with the sharp spoon 


Fig. 295. 



BoseFs dilating forceps. 
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996. 



Fig. 297. Fig. 298. 



Volkmann’8 retractor. 


Fig. 290. 



Improvised retractor. 


(Fig. 300); all shreds of tissue and layers of cellular tissue infiltrated with 
blood or pus, and all {lortions of muscle which have been contused, are 


Fig. 300. 



Sharp apoon. 


removed by forceps, scissors or knife; every foreign body (bullets, 
fragments of cloihing, loose splinters of hone, earth, dirt) are removed; 
the finger is forced into every pocket and sinus of the wound, and 
incisions are made through the fascia and skin at the end of the latter 
(button-holes) so that drainage-tubes can be inserted into them. 

Then follows a thorough washing out and irrigation of the cav- 
ity of the wound with antiseptic solutions, the strength of which must 
be proportioned to the degree of sepsis already existing. 

In the lighter cases the weak (3 7o) carbolic or (1 to 6000} 
bichloride solutions; in the severer cases stronger solutions — 5^/^ 
cajrbolic, 1 to 1000 bichloride, or 8®/^ chloride of zinc solution, are 
to be employed. . . • 

Then drainage tubes are to be inserted everywhere, particularly 
in the tracks of the bullets, so ns to secure the escape of discharge 
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from OTcry part of tlie wound — after which the incisionH in the skin 
can be for the most part sutured, but not too closely. 

• Next follows an antiseptic compressive dressing, preferably of 
crumpled gauze, which is left until it is desired to remove the drainage 
tultes, and this should be done as soon as possible — in five or six days. 

In this way primary union is often successfully achieved, even 
under such circumstances as these. 

Ilut if sejisis is already far advanced, if foul discharge, coating 
or gangrene of the surfaces of tlie wounds is already present, or if the 
contused soft parts are in a state of mortirication, primary union must 
1)0 relinquished, the wound siifficiently enlarged and left open, and 
covered with antiseptic materials (bichloride -gauze, iodoform gauze), 
or stuffed with them (tamponnade). 

In large, open, septic wounds (contusion and laceration by largo 
shot, or machinery, etc.) antiseptic compresses (gaii/e compresses 
wet in solutions of acetate of alumina, hichloride, or carbolic acid) are 
to be employed, and the compresses must he frequently renewed 
(every hour), and the wound irrigated with the same solutions every 
time the dressing is changed. Or antiseptic baths are used — that 
is, the injured part is allowed to lie day and night, or at least for 
many hours every day. in a hath of antiseptic solution — in a 2 to 
3 '‘/o solution of sidphide of sodium for example. 

But in the worst casivs of acute septic suppurative iiitlanimation 
(which sometimes appears in the first few days in cases with severe 
comminution, and with largo diffuse extravasation of blood), in which 
quickly spreading gangrenous infiltration of the cellular tissue can he 
recognized by the hard, dark-red, painful, and oedcmatoiis sw'elliiig of 
the idcin, extending rapidly over the entire linih, and accompanied liy 
higl. fever, and by, extreme loss of strength, permanent antiseptic 
irrigation sometimes renders excellent service. The object of this 
treatment is to c^use fresh quantities of an antise])tic solution to con- 
stantly penetrate the wound, and by it to wash out the foul discharge. 

.To accomplish this, in addition to the measures already described, 
numerous small incisions (’*/^ to 1 inches long) must he made through 
the skin and fascia (multiple scarification), m order to open the wound 
more thoroughly, especially wherever the skin hud been raised from 
the parts beneath, to obtain free escape for the discharge, and to allow 
the antiseptic solution to penetrate everywhere into the deeper parts. 

If the hemorrhage from the inhumed tissues is very severe, as 
it usually is, it will be best to control it at first by applying a firm 
bandage of gauze wet with antiseptic solution, which is to he left for 
some hours. 

Then rubber drainage tubes are to be inserted into the bottom 
of the wound through all the openings, and in some of them are to be 
introduced the nozzles of irrigators which hang over the bed and contain 
harmless antiseptic solutions — for instance, solutions of acetate of 
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alumina (1 to 0,6 of permanganate of potash (3 ; or better, 

of hydrogen peroxide (3 ®/o), of boric acid (4 ®/q), or thymol (0,1®/^) 
(Starke), for the two solutions first mentioned form sticky precipitates 
which obstruct the tubes and make a frequent washing out necessary. 
The poisonous antiseptics, carbolic acid, bichloride of mercury, etc., 
can not be used for this purpose without danger. 

A stream of these solutions, the force of which is regulated by 
stopcocks, is allowed to penetrate into the wound. The solution escaping 
from the other drainage tubes, nins over a waterproof cloth laid under 
the limbs (Fig. 58), or a board (Fig. 57), and is received in a jar 
standing below. Bardeleben's (Fig. 286), or Volkmaiin’s (Fig. 285) 
suspension wire apparatus answers very well to support the limb for 
this purpose. Starke’s apparatus for permanent irrigation, which is 
represented in Fig. 301, is very useful. It consists of a metal* tube 



Starke's apporatus^or permanent irrigation. 

20 inches long, and 2 inches in diameter, which has spouts for five 
rubber tubes; the latter are provided with glass nozzles which are in? 
serted into the drainage tubes. The force of the stream ' can be regu- 
lated by stopcocks attached to each tube, and the tubes can be given 
any curve by means of wires which are placed in them. ^) 


*) Centralblatt Hlr Chiruigie, 1881, No. 18. 
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It is necessary to watch the working of the irrigating apparatus 
constantly. The antiseptic solution should not run through in a con- 
tinual stream, but only in quick drops. To secup this, it is sometimes 
useful to put the glass dropping noszle of V'olkmann (Fig. 302) in 
the end of the imgator tube. 


When success in subduing the sepsis has been attained in some 
way or other, when laudable, not foul - smelling pus is discharged, and 
healthy granulations have formed, the stronger antise])tics cun bo 
given up, the wounds covered with mild antiseptic salves (ointments of 
boric acid, aluminium, or zinc) and the exuberant development of gra- 
nulations held in check by touching them with the nitrate of silver stick, 
or by sprinkling them with astringent j^owders (sulidiate of zinc, 
sugar, etc.). 

To hasten the cicatrization of large granulating surfaces, tlie 
transplantation of skin by tlie method of Reverdin is employed with 
the best effects — small pieces being cut with scissors curved on the 
flat from the healthy skin of another part of the patient. The skin 
of limbs which have just been amputated can bo used for this purpose. 
The pieces of skin should consist only of the epidermis and corium, 
and show no cellular or adipose tissue on the under surface. The 
granulating surfaces must have been made aseptic ])reviously, by anti- 
septic compresses and irrigation. The ])ieces of skin, also ascqdic, are 
laid on the granulations at suitable intervals, with their iiatunil under 
surfaces downwards, gently pressed uimn, and covered with ])ioces of 
gauze, or oil silk, and must lie undisturbed under an antise])tic dressing 
for at least five days. 

If they adhere and live, the formation of epidermis spreads 
rapidly from their edges in all directions. 


TREATMENT OF COMPLICATED INJURIES OF THE BONES 

AND JOINTS. 

In fresh penetration fractures and ordinary gunshot fractures, 
even of the articular ends, if there is no considerable extravasation of 
blood, and no emphysema in the neighborhood of the wound, simple 
antiseptic occlusion (page 150) may be attempted, liut the broken bones 
must be carefully immobilized by splints or stiff dressings, especially 
when the patient has to be moved any distance. 

In severe compound firaotures with considerable contusion and 
laceration of the soft parts, in gunshot fractures with great comminution, 
particularly of the articular ends, and also in ordinary guqshot fractnres. 
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as noon an great pain, considerable infiltration of the neighboring parts, 
abundant discharge, high fever, and sejisis make their appearance, 
a thorough disinfection must be undertaken at once, as has been 
described above (page 161 ). 

In carrying out this disiiifeclion, the fractured ends of the bone 
must bo projected through the enlarged wound by bending the limb, 
and carefully washed and disinfected. 

Jf the wound in communication with the fracture is not favorably 
situated for this manoeuvre, it is better to expose the fractured ends 
by a large incision at some other si)ot, Avherc they lie more superficially, 
and merely to place a drainage tube in the track of the bullet. 

Any very sharp comers and points on the fractured ends are 
smoothed off witli the bone-cutting forceps. 

Only those splinters of bone are to be removed which are 
entirely detached, or remain in connection with the soft i)arts only b/ 
narrow strips of periosteum. 

The larger fragments of bone which remain connected to the . 
muscles and periosteum are not to bo removed, but an attempt must 
!)o made to restore them to their proper positions. 

If muscles have been caught between the fragments, or if the 
latter have indiedded themselves in the muscles, they must be diseiigiiged 
and restored to their proper places. 

To prevent the discharge of the wound from collecting about the 
fragments, the drainage tubes must be introduced ns far ns the point 
of fracture — but not between the broken ends. 

Fimdly the entire wound is to be iiTigatcd again with bichloride 
solution, until it returns clear from all the drainage tubes and apertures; 
then all the superfluous solution is to be squeezed out by pressure from 
every direction, and lastly a firm compressive dressing is to bo applied. 

If tlie op* ration has been performed by the bloodless method, 
and if all the vessels injured during the operation have been securely 
ligatured, the elastic band need not be removed until just before the 
completion of the dressing. , 

If fissures (cracks) extend from the point of fracture into a neighr 
boring joint, and this can usually be recognized by the joint being 
filled with blood (hemurthrosis) ; or if the articular ends are them- 
selves ‘o&mminuted, the joint must be freely opened, so that the entire 
synovial sac can be exposed with the aid of shaiq) hooks, and all its 
pockets can be examined. 

Then every blood-clot is washed out, every foreign body removed, 
and loose or crashed fragments of bone are also taken away. Large frag- 
ments of bone which are still in good connection with ' the soft 'pait&r, 
are restored to their position after thorough disinfection, and perhaps 
fastened there with nails, and the cavity of the articulation is carefdUy 
drained. 
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Those parts of tho articular c^ids which are covered with cartilage 
may be left in place without disadvantage (partial resection). 

If suppuration has already begun, aU granulations are scraped 
away with the sharp spoon, after careful removal of tho pus by ir- 
rigation. The contused parts of tho capsule of the joint, aind the parts 
which are infiltrated with pus, are extirpated with the scissors and knife; 
every Suppurating pocket is opened, and, together with the cavity of 
the joint, furnished with free drainage by absorbable drainage tubes; 
and a large antiseptic dressing, which also secures fixation, is n])plied. 
This dressing may remain for many weeks, if high fever or some other 
symptom of se])sis, or the penetration of the dressing by the discharge, 
do not make it necessary to renew it sooner. 

If rubber drainage tubes are inserted, they must be removed 
soon (in five or six days) otherwise they will delay the healing process. 

If the comminution of the articular ends is considerable, and the 
decomposition of the soft parts is very threatening, complete resection, 
and perhaps amputation of tlie limb, must be taken into consideration. 


INDICATIONS FOR AMPUTATION. 

The removal of a limb is generally only indicated wbeii, by this 
means, the prospect of preserving the life of the jiatient is rendered 
really better than by conservative treatment. 

Tho decision of the question, whether primary amputation should 
be undertakon, depends more upon the state of tiio soft jairts than upon 
that of the lioiies. Even extensive comminution of the bones no longer 
indicates that amputation is necessary if the soft parts are in good 
condition. 

But in some cases only an early removal of tlie limb above the 
boundaries of the dangerous process can si^e life — as, for instance, 
if a limb has been torn oflF by a heavy shot, rn* the soft parts have 
been lacerated and contused for a wide extent; if a smaller ball has 
comminuted the bone, and at the same time torn through large vessels 
and nerve trunks; if gangrene has already ajipeared and threatens to 
spread from the point of injury; or if acute septic infiltration of the 
•cellular tissue begins to extend uncontrollably towards the heart. 

'But if this indication for amputation is undoubtedly present, the 
operation should be undertaken primarily, that is, as soon as possible, 
■am^ before the appearance of any inflammatory reaction. 



VOATION DBESSIN0S IN COMPOUND PBACTUBE8 AND 
INJUBIE8 OP J01NT8. 

. .. It is of course understood that the limb is well immobilizedi and 
held in the position desired by extension and contra-extension exercised 
by reliable assistants during the application of the dressing. 

As antisepsis is of more importance than fixation in all severe 
injuries, at first, that part of the dressing which serves to hold the 
fragments of bone and the joints in position must be such as to 
permit the wound and its neighborhood to be enclosed in a large 
securely occluding antiseptic dressing, in the beginning of treatment, 
and to allow the latter to be easily removed and re-applied at any time. 

Por this reason the simple slightly concave splints should be used 
at first — for instance, Yolkmann's leg splint (Fig. 144), my wire 
splints (Figs. 283, and 284) , the plastic splints (of pasteboard , felt, 
gutta-percha, Beely’s plaster of Paris splints), or the position apparatus 
(Figs. 214 to 226). 

The splints must be padded with cotton, or long, narrow cushions' 
stuffed with antiseptic material (peat, moss, jute, wood fibre, etc.) which 
can be easily shifted by shaking, and covered with some water-proof 
stuff. The limb, antiseptically dressed, is firmly secured upon the splint 
with wet crinoline bandages. 

The interiiipted and stirrup plaster of Paris dressings (Figs. 177, 
seqq.) may also be employed in these cases if there is time to apply them. 

It is also advantageous, especially in resections of joints, to include 
aseptic materials (glass splints, wood splinting, flower-pot trellis- work) 
between the layers of the antiseptic dressing, to stiffen it. 

For compound fractures of the thigh and injuries of the hip-join^ 
extension by weights, in combination with removable splints (Figs. 243,. 
seqq. page 119) forms the most suitable treatment — that is, in hospital. 
For transport, the weights must be replaced by an elastic extension 
(Figs. 249 to 253). ^ 

. The plaster of Paris dressing is suitable only in the first stages 
of penetration fractures and ordinary gunshot fractures, in which it is 
desired to attempt antiseptic occlusion; but then an opening must be 
made in the eplint at the proper time, so that the good condition of 
the wounds can be proved by examination. 

The fenestrated and interrupted plaster of Paris dressings render 
excellent service in the later stages of the treatment of compound frnc^ 
tUres, if the wounds have remained aseptic and are healing well, bni 
the fractured ends have not yet firmly nnitiri — for union often taken 
place very late imder antiseptic dressings. > , 



THB BEUOVAL OT TOBEIok BODIES TOOU WOITEDS. 

If the bullet has not passed entirely through the part of the 
body injured, but has remained in it, the wounded soldier is generally 
very anxious to have it removed, considers himself safe if this has been 
successfully accomplished, and rewards his physician with the greatest 
gratitude and thankfulness for its removal. 

The removal of a ball which can be felt under the skin is by no 
means a difficult operation. 

A bold incision is made with a sharp knife upon the ball, fixed 
by the left hand, until it becomes visible in the wound, when it is 
extracted with the dressing forceps or bullet forceps. 

If the ball has been very much altered in shape, and has ac- 
quired projecting points and teeth, the cellular tissue and the fascia must 
often be divided in several directions in order to extract it without force. 

Simple as this operation really is, and much as the young surgeon 
rejoices in . its successful performance, and in the gratitude of the injured 
man, it is nevertheless unjustifiable to undertake it, according to our 
present opinions, unless it is possible fo observe every antiseptic jire- 
cautioa, and this is as a rule impossible on the Held of battle, and 
at the regimental dressing - station. 

In foi*mer wars, this little operation, and also the examination of 
the wound, if undertaken immediately after its infliction, and with dirty 
iiistrumeuts, have doubtless often been the. cause of septic infection. 

In future the first principle of medical treatment must also be 
observed on the field of battle — at least do no harm I — and the sur- 
geon must refrain from this little operation, as %vell as from the examination 
of wounds with dirty fingers and instruments. 

The extraction of deep-seated projectiles also presents no 
particular difficulty in modern times, for there is now no danger in 
freely dividing the soft parts if it is necessary. 

In fresh cases, bullets found in the wounds are removed at once, 
when the. wound is prepared for antisepsis^ and no other instrument is 
required for this purpose than the ordinary dressing forceps. 

But if it is necessary to remove balls which are at the bottom 
of a healthy granulating wound, and cause delay in its final cicatrization, 
or maintain obstinate sinuses, or cause trouble by pressure upon nerve 
trunks or other important organs, the extraction may be very difficult, 
-especially if the ball has been much altered in shape, lies in a dangerous 
position, or is firmly imbedded in some bone. 

Sometimes the first question to be determined is, whether there 
is a foreign body in the bottom of the wound, and what the foreign 
body ii^ 

"If the finger can not reach the bottom of the wound, an at- 
tempt must be made to feel the foreign body with the probe. The 
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ordinary* small silver probe, with 'v^ich nothing can be accurately felt, 
and the fine point of which is apt to lead into false passages, should 
not be used for this purpose. Instead, a flexible tin probe, a foot loug"^ 
and in thickness from the size of a goosequill to that of the, little 
finger (Fig. 303), should be employed, for, by delicate- handling, no 
harm can be done with this instrument ^). 

Fig. 303. 



Iiarge probe. 

Those probes are also very useful for making counter -openings 
at the end of long suppurating iisiulae, the end of which caii not be 
reached by the finger or forceps. If it is desired to thoroughly ‘dis- 
infect these sinuses, a wiper wet with strong carbolic or chlonde of zinc 
solution is fastened to the middle of a strong tliread, introduced into 
the sinus by the probe, and drawn back and forth until all the granu- 
lations have been rubbed away (Fig. 304). 

If the bullet is felt, an attempt must be made to seize it^ with 
a bullet forceps (Figs. 305 and 306), and to carefully extract it. 

If it is imbedded in a bone, it can be removed with the aid of 
a bullet screw (Fig. 307,), But if it is very securely wedged in the 
bone, too much force must not be used, because dangerous inflammation 
of the bone is liable to be. set up in that way. It is better to wait 
quietly until the projectile becomes loose of itself, by inflammatory 
absorption of the bone; or, after sufBcient division of the soft parts, 
to cut away enough of the surrounding bone with the chisel and mallet 
to allow of extraction of the ball by the forceps, without violence. 

If there is doubt whether a hard body felt at the bottom of the 
wound is the bullet, the doubt may be removed either by the bullet 
probe of N61aton (Fig. 308) the porcelain knob of which 

*) It .is very dangerous to use the catheter which the drossing-case - con- 
tains for these examinations, as I have frequently seen done. in war. In 
ih^iil^r of thiii injitrdiiient there ar^ generally iofeetious ihateirikla whidi 
htkk left there from -its '’previous •use in relieving- retention of urine. 
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Fig. 804. Fig. 805. Fig.' 806. 



JPr6b0 with wiper 
attached. 


Fig. 308. Fig. 309. 



Bullet Marcher 
of Leoomte-Lfier. 
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Llebreidi’s bullet leandier. 
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be marked with black if it is toikhed by lead ; or by the bullet 
eearobar of Lecomte-LUer (Fig. 3u9), with which a piece of lead can 
be gnawed from the ball ; or, lastly, by Jbtie eleotrio bullet probe of 
Liebreich (Fig. 310) which seta in motion the needle of a galvanometer 
whenever the two isolated ends of the probe (a), or tho forceps (c) 
ceme in contact with a metallic body. 

If the bullet can not be felt through the wound, but can be felt 
under the skin elsewhere, and if there is doubt whether what is felt 
is the ball, or a piece of bone, the diagnosis may be made by inserting 
two steel needles on handles (acupuncture needles. Fig. 310, b) which 
arc connected with Liebrcich's bullet searcher. 

If the apparatus of Liebreich is not at hand, a similar one can 
be improvised (according to Longmore) out of a copper coin and 
folded piece of sheet zinc, the two being separated by a piece of ilannel 
wet with dilute acid. Two insulated copper wires are connected with 
acupuncture needles, and one of the wires is wound several times around 
a pocket compass, the needle of which will move whenever the circuit 
is closed by touching the ball (Fig. 311). 


Fig. 311. 



Ijongmore’8 bullet searcher. 


If bullets are to be removed which have remained imbedded in 
tho bone for years, or pieces of dead bone which lie in cavities in the 
Imne (very frequent after osteo • myelitis in consequence of gunshot- 
contusion of the bone) the bone cavity must be opened (operation 
for necrosis). 

’) In case of need the stem of a clay pipe can also be used fur this 
purpose (von Nussbaum). 
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These operations can be moit rapidly and conveniently performed 
mth mallet and chisel, and the ordinary carpenter’s chisels with han- 
dles are, in fact, much more useful than those supplied in surgicM in- 
strument cases (see Trephining). 

At any rate, in the absence of the latter, the necessary instru- 
ments can be procured from any cari)etiter or turner. 

The affected bone is exposed at a suitable place by a free in- 
cision in the skin, the thickened j^eriosteum is pushed back on both 
sides with the raspatory (Fig. 312) and the cavity is opened by 
strong blows with the chisel until the dead bone is exposed, and cun 
be drawn out with the sequestrum forceps (Fig. 313). 

If it is only a ])rojectilc which has to be removed from a cavity 
ill tlie bone, the fistula wliich leads through the wall of bone to the 
foreign body can bo most rapidly enlarged with a reamer (Marshall’s 
osteotiibe) (Fig. 314). 


Fig. 312. Fig. 314. Fig. 313. 



Mai^shall’s reamer. 


In o])erations for necrosis, it is not sufficient merely to enlarge 
the fistula (cloaca) so as to barely extract the fragment of dead bone 
(sequestrum). There is then no certainty that smaller or larger seques- 
tra do not remain in the comers and extensions of the bone cavity, 
which may subsequently make a repetition of the operation necessary- 
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It is Diuch better to chisel a|vuy the entire wall of the thick- 
ened hone forming the cavity, after exposing it, and to change the 
cavity into a large open shallow groove > so that no cavities in the 
neighborhood can escape discovery. 

When the o])eration has been completed, the depression in the 
hone is stuffed with antiseptic gauze, or ti firmly filled peat hag, a tight 
antiseptic dressing ap}»lied over it, and not until then is the elastic 
tube or constricting hand, which has up to t.his time cut off the arterial 
blood supply , removed. The most extensive o])eratioiis of this kind, 
formerly accompanied with great loss of blood, can thus he completed 
without the least hemorrhage, and if a rubber bandage is finally aj)])1ied 
over the dressing, and the extremity is secured for some hours in a 
position of perpendicular elevation, very little blood (or none at all) 
will subsequently ooze from the injured vessels ; and when tins dressing 
is renewed after a jieriod of some weeks, the cavity in fho bone is 
usually already lined with healthy granulations. 

Jii any ease, however, it requires considerable time for the largo 
and deep cavities of the. wound to till up with grannlaf ions, and for 
eieatrization to bo complete. 

To hasten the healing process, the skin on l)oth sides of tlio 
wound can he raised from the fascia for a distance of some centi- 
meters, the flaps of both sides pushed into the cavity, and presseil 
firmly against the surface of the hone liy a tightly, apjdied drtissing; 
or by u few short steel nails, which are driven through the skin into 
rhe bone; or ]»y strong catgut sutures introduced through the folds of 
the skill Haps whore they lie in contact (folding-in suture, Neiiber) 
(Fig. 315). 



Folding-in suture. Bone osvity filled by new tissue. 

The space between the flaps of skin which have been turned in 
is stuffed with crumpled gauze, peat-gauze, moss or sawdust, and the 
compressive dressing applied. 

In this manner the entire extent of a largo wound can some- 
times be made to heal by first intention. 

The cavity in the bone under the flaps of skin, which are at 
first deeply depressed , gradually fills up with newly formed hone, 


raising the skin to its original level, so that the final result is the 
same as in the slow healing by granulation (Fig. 316). 

If, in the antiseptic examination of a wound, it is discovered 
that tendons or nerves have been completely divided (as happens 
especially in large stab -wounds, or incised wounds) these must be at 
once united by suture. 

SUTUBE OP TENDONS. 

If the ends of the divided tendons have refracted into their 
sheaths , they must first be drawn out with forceps , so that they 
can be made to over-lap for some distance. In doing ibis, the points 
of attachment of the muscles must be approximatt‘d as nearly as pos- 
sible. The ends are united by sutures in this position (best with 
needles curved on the edge [Wolberg, Hagodorii| and chromic acid 
catgut) so tliat their lat<;ral surfaces, wliich are richer in blood-supply 
than the cut surfaces, arc in contact. After the wound iu the skin 
has been sutured, a dressing must be applied wdiich w'ill rehix th^ 
muscles of the injured tendons as much as possible (see, for example, 
Pig. 280). ' 


SUTURE OP NERVES. 

After the ends of the divided nerves have bo«'n approximated as 
much as possible by suitable position of the limi), the loose connective 
tissue around them is to bo seized with forceps, and sutured on all 
four sides with hue catgut, so that the cut surfaces of the nerves are 
brought into exact contact (paraneural nerve suture). 

If the injury to the nerve is an old one, ilie stumps, wliich are 
often widely separated, must he sought in the cicatrized wound and 
dissected free. A thin layer is then dissected from the end^of the 
stumps, and the cut surfaces united by several fine catgut sutures, 
which are introduced with fine needles, curved on the edge, through 
the ends of the nerves themselves (direct nerve suture). 

In this case, also, all tension upon the united ends must be 
relieved by the dressing. 


TREATMENT OP INJURIES OP BLOOD-VESSELS. 
(CONTROL OP HEMORRHAGE.) 

Severe hemorrhage from fresh wounds directly threatens life, 
and must be stopped at once, preferably by ligature of the injured 
vesBels. But if ligatures cannot be applied immediately as, for example, 
in the press of battle, there are various means for oontroUing bleed- 
ing temporarily (provisional arrest of hemorrhage) and first of these is: 



DIRECT COMPRESST^^N OP THE WOTTND 

By the pressure of the finger or of the hand. In many cases 
this can he exercised by the woanded man himself. But pressure witli 
the finger tMin not very well be continued for any length of time, 
therefore during transport of the wounded into hospital it should bo 
replaced by: 

A dressing which exerts sufficient pressure upon tlie wound. 
But before a compressive dressing of this kind is ap])1ied, if the 
injury has happened to an extremity, the entire limb must be carefully 
bandaged from ladow upwards, preferably with cambric bandages, in 
order to ])reveiit dangerous extravasation of blood into the cellular 
tissue (infiltration of blood). A firm pad of antiseptic material (car- 
holized, iodoform, or bichloride gauze) is laid upon the wnitiul, and U 
firmly ]H‘essed uj)nn it by a tightly a])pliod bamiage, best of some 
clastic material (nibber bandage, elastic tnaiser-siispeiiders). 


Fiff. 317. 



If there? is an injury of an artery of some size, it is safer to 
tampon the wound itself — that is, to press with the finger tho 
middle of a piece of bichloride or iodoform gauze as deep into tho 
wound as po.s.sible, and to quickly and firmly stuff into tho cavity 
(after the finger has hecii withdrawn) first small, then larger antiseptic 
halls, until the last extend far above the level of tho wound in the 
skin (Pigr 317). The tampon is then firmly secured by a bandage — 
elastic, if possible. As soon as the wounded man lias readied the 
hospital, the tampon should be removed , ^and tlie hemorrhage, in case 
it recommences, immediately and permanently arrested. 

STYPTICS. 

Styptics, that is, substances which act partly by favoring tho 
coagulation of the blood and the contraction of the walls of the vessels, 
partly by forming a firmly adherent scab, should be employed only 
in cases of iinperative necessity, when the hemorrhage can not be con^ 
trolled by the tampon alone. For fresh wounds are generally greatly 
irritated, or even strongly cauterized by these drugs. In any case, 
they are useful only in combination with direct compression. Only such 
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styptics are to be used as have at ^he same time an antiseptic action, 
to these belong — liquor ferri ohloridi, especially in the form of 
Btyptio cotton — cotton saturated with it, tannin (Graf), oreaaoto 
as Aqua Binelli (1 to 100 water) oil of turpentine (Baum, Billroth), 
and chloride of zinc in concentrated solution. These substances are 
to be brought into as close contact as possible with the bleeding point, 
by first pressing a tampon saturated with the styptic into the bottom 
of the wound, and then proceeding as in making an ordinary tampon. 

THE ACTUAL (CAUTERY. 

The actual cautery, which in earlier tiroes enjoyed so great a 
reputation as a method of controlling hemorrhage, by no means deserves 
this reputation, for the slough caused by it is apt to be torn away 
again by the iron, if the latter is not white-hot. It is best suited for 
arresting poreiichymatous hemorrhage, such as occurs with hospital gan- 

? rene, or after venous thrombosis — Stroiiieyer’s phlebostatic hemorrhage, 
f no cautery irons are at hand, they can be easily extemporized (accor- 
ding to Brandis) out of a piece of telegraph wire, by twisting up one 
end into a spiral, and sharpening the other so that it may be stuck 
into a wooden handle (Figs. 318 and 319). 

Fig. 318. 


Fitr. 319. 

Cautery irons improvised from telegraph wire, according to Brandis. 

CJOMrJlESSION OF THE MAIN ARTERY. 

Compression of the n^ain artery above the wound by the finger 
(digital oompression) can only be exercised at points where a hard 
support is furnished by the bone underneath. Tho most important 
places for digital compression are the following: — 

For the oommon carotid, the anterior lateral region of the 
neck, between the larynx and the internal edge of the stemo-mastoid, 
where the finger compresses the artery against the vertebral column 
(Fig. 320). 

For the Bubolavian, the supraclavicular fossa^ in which, at the 
external edge of the sterno-mastoid, the artery can be pressed against , 
.the first rib, as it emerges from behind the scalenus. By pressing the 
shoulder' and the clavicle forwards, the finger can reach the artery 
more really (Fig. .321). 






169 


Fig. 390. 



Digital compression of the oorotid. 


Fijr. 321. 



Compression of the subOlsviui. 


By strongly drawing the shoulder backwards and downi^ 
wards with the aid of the other arm, it is also possible to depress 
the clavicle to such an extent that the subclavian artery wi|l be flat- 
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tened by it against the first rib. The hand is to be passed behind 
the back and made to grasp the elbow of the uninjured arm, the hitter 
is then pressed forwards, and both arms secured in this position by 
handkerchiefs or bandages (Fig. 322). 


Fig. 322. Fig. 323. 



Digital oompresBion of the brachial. 


For the axillary artery, the anterior edge of the aKillary fossa, 
where the artery can be compressed against the head of the humerus 
when the arm is elevated. 

For the brachial, the internal side of the arm in its entire 
length, where the artery can bo easily compressed at any point against 
the humerus, along the internal edge of the biceps (Fig. 323). 

The abdominal aorta ^can be compressed against the vertebral 
column at the level of the umbilicus, when the abdominal walls are 
relaxed and the intestines empty. But generally the pressure can not 
be long endured without an anaesthetic. 

The same is true of the upper part of the external Uiao — 
which can be compressed against the lateral edge of the brim of the 
pelvis. It can be occluded more easily and for a longer time just 
before its exit from the pelvis, above the middle ofPoupart’s ligament, 
against the upper edge of the horizontal ramus of the pubic bone. 

The femond artery can be compressed with the greatest cer- 
tainty directly below Foupart’s ligament', against the ileo - pectineal 
eminence (Fig. 324). It will be found at the middle of a line drawn 
from the anterior superior spine of the ilium to the symphysis pubis. 
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Fig. 384. Fig. 886. 



Digitid oompresslon of the femoral artery. Fetit*tt tourniquet. 

In its course lielow, it can be compressed against the femur as far 
down as the lower third of the thigh| but digital compression is dif- 
ficult and uncertain on account of the thickness of the interposed soft 
parts — at least in fat or muscular individuals. 

As only a skilful and strong hand can continue digital compres- 
sion for a long time, and as it is impossible during transportation for 
any distance, attempts have been made to replace it by ^various means. 
Among these are: — 

The tourniquets, the most useful of which is the screw tour- 
.niquet of Petit (Fig. 325), in which tl^ pressure is exercised upon 
the artery by a pad, or rolled up bandage, and the amount of pressure 
can be regulated by a screw, and made as strong as desired (Figs. 325 
and 327). 

In' the absence of such an instrument, a stick tourniquet can 
be extemporized by tying a pocket handkerchief or a three-cornered 
cloth, in which a hard knot has been tied or a stone wrapped up, 
around the limb, and winding this up tightly by twisting it around 
with a cane, or any short straight object (dagger, ramrod, revolver), 
passed under the cloth (Fig. 328). 

For compression of the brachial artery, a proportionally lighter 
pressure will suffice — such as may be exerted by a stick against the 
internal surface of the arm (Fig. 329), pressing the bellies of the 
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muscles apart in front and behind, and flattening the artery against 
the bone. The club tourniquet of Volckers, which fulfils this object, 
can be easily improvised from two sticks uiid two handkerchiefs 
{£!ig. 330}* 



When the patient is in bed, ancf compression of the femored 
artery is to be maintained for a long time (aneurism), pole pressure 
can be employed. A pole (lath, broomstick, lance, or some similar 
object), . the lower end of which has been wrapped with linen, is wedged 
in between the leg (in a x^osition of outward rotation) and the ceiling 
of the room, so as to exert sufficient x>res8ure upon the artery. The 
pole must be a little longer that the distance between 

the ceiling and the point of compression (Fig. 331). 

If the ceiling is too high, a crossbeam is placed over the bed 
and a crutch wedged against this (Fig. 332). ^ 

Finally, forced flexiou of the limbs (Adelmann) is recommended 
as a means of controlling arterial hemorrhage — the artery being so 
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Fig. 881. 



■ 



Fole-pressure 

by means of a crutoh wedged against a cross-piece OTer the bed. 


sharply bent that it will not allow the passage of the blbod. If for 
example, in a case of arterial hemorrhage from the forearm, or the^ 
hand, the forearm (in supination) is strongly flexed, and tied tightly 
against the arm with a bandage or cravat, the pnlse in the radial 
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ceases at once. In the same way, hemorrhage from the leg and foot 
can be instantaneously stopped by 'forced flexion of the knee; and that 
from the femoral by forced flexion of the tbigh. In cases where other 
means of controlling hemorrhage are not available, this method can be 
successfully employed. But it is necessary to observe that the extreme 
position of flexion required for the reliable control of hemorrhage can' 
not generally be endured for any length of time, and if at the same 
time the bones are fractured, it is impossible to make use of the method. 

The surest, and at tlie same time the simplest method of cutting 
off the circulation is to surround the limb with an elastic band 
(rubber tube or bandage). If the limb is several times surrounded in 
one place with such a band, tightly stretched, and its ends are secured 
so that they can not slip, all tlic soft parts and the vcsscIh contained 
in them will be so firmly compressed, that not another drop of blood 
can pass through. It is self-evident that an clastic band continues in 
action permanently, while the band of a tourniquet soon stretches, and 
lengthens, and loses in power. The elastic band, too, can be applied 
with effect at any desired point; its nso thoreibre requires no accurate 
knowledge of anatomy. 

With the aid of elastic bandaging, moreover, the blood can be 
completely removed from an entire limb, and if the arterial supply is 
then cut off, extensive and prolonged operations can bo performed 
•without the loss of any blood whatever. 


THE BliOODLESS METHOH. 

The bloodless method') is applied .as follows: 

1. After any w’ounds which may be present have been well cov- 
ered with cotton and water-])roof material (varnished paper), the entire 
limb is firmly bandagod with elastic bandages from the ends of the 
fingers or toes upwards to a point above the site of operation, so 
that the blood is almost completely driven from the vessels. 

2. Where the bandage ends, a rubber tube (constricting tube) 
is wound several times around the limb, with moderate tension, so that 
the arteries shall not permit the passage of any more blood; 
The eiids of the tube arc fastened together by a knot, or by a hook 
and chain (Figs. 333 and 334). 

7) This method, which I have named „the artificial hloodlogg method" 
(bloodless operation, blood -sparing method, tciiiporury is(;haemia) has been 
ensployed in all amputations, and taught by me since 18.55. But it was not 
until 1873, after 1 had begun to make use of the elasticity of rubber for 
cutting off the arterial supply, a^ well as for emptying the vessels, that I con- 
ceived the idea that it could be employed with advantage in all operations 
upon the extremities involving loss of blood. (See Volkmann^s Sammlung kli- 
nischer Vortrage, No. 68, Leipzig, 1873.) 



Eamaroh's apparatus for the bloodless method. 


Fijy. 334. 



Bubber constricting bond. 


3; Li most cases the arteries can be coi^pletely occluded by 
a robber bondage (constricting bandage) “* 

cironlar turns and then secured by a safety pin (hig- ioo). 
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4. If the first rubber bandage is then removed » the limb ivill 
present a pale, completely cadaveric hue, and any operation can be 
performed upon it without lose of blood# exactly as upon the cadaver, 
even if the operation be very tedious. Experience lias taught that an 
extremity, and even two extremities at once, can be kept deiirived of 
blood for several hours without injury. 

5. But parts which contain pus, or decomposing matter, sliould 
not be firmly bandaged in this way, because infectious matters might 
thus be driven upwards into the cellular tissue, and the lymph channels. 
In these cases it must suffice to elevate the limb ])er|)cndicularly for 
some minutes, so as to diminisli the amount of blood in the vessels 
before the constricting tube is applied. 

6. Instead of the chain- fastening’, a clamp can be employed io 
secure the ends of the tube, as for example, a split ring of the same 
diameter as the tube in use, the slit being large enough to allow tlio 
Stretched ends of the tube to enter easily. Wlum the tension is re- 
laxed, both ends of the tube arc (irmly wedged in ojiposite directions 
(Figs. 336 to 339). 




Fig. 838. 



Ponlta* olaiiip, for a solid rubber bend. 
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Fig. 889. 



Foiilia' clamp in use. 


7. To Bpciiro the constricting band, tlie arrangement invented 
l)y Nicaiso enn ho oiindoyod. It is a rubber hand, at one end of vrliich 
a hook and a nuinher of rings are sewed in a row (Fig. 340). 

Still simpler is a clamp buckle, such as is in common use on 
trouser-suspenders and on cravats (see Fig. 354). 

8. For the constriction of a finger, a ruldier tube the size of 
a goose-quill will answer — applied as represented in Fig. 341. 

9. With a similar tube, the root of the penis and scrotum can he 
constricted, if it is desired to perform operations on the male genitals 
without loss of blood (Fig. 342). 

10. Ill disartioulations and resections of the shoulder, after 
the tube has been passed under the axilla and strongly stretched, the 
ends must ho held above the shoulder, over the spine of the scapula, 
by a strong hand (Fig. 343) , or by a tube clamp (Pig. 344). By 
drawing the ends towards the neck, all danger that the tube will slip 
off can be avoided. 

XI. In high amputations of the thigh, the tube is tightly wound, 
once or twice around the limb just below the flexure .crease of the 
thigh, the ends are crossed above the groin, passing arounj} over 
the posterior surface of the pelvis, and are finally hooked together by 
the chain "abroas the abdomen (Fig. S48).'* 
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Bloodless method in high amputation of the thigh - with rubber tube. 


12. A firmly rolled linen bandage may also be laid over the 
iliac artery, directly above Poupart’s ligament, as a pad, and tightly 
pressed upon the artery by several figure-of-eight turns of a strong 
rubber bandage (Fig. 346). 

13. In disartioalatioiiB and reseotionB of the hip. if the in* 
testines have previously been properly emptied, the arterial blood-supply 
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can be most certainly controlled by compression of the aorta in the 
umbilical region. 


Fig. 346. 



Bloodless method in hich amputation of the thigh - - with pad, 
and rubber bandage. 

14. For tills purpose the aorta tourniquet of Pancoast can bo 
employed — the pad of which is moved towards the support foi the 
back by a long screw (Fig. 347), or — 


Fiff. 347. 



Fonooast's aorta tourniquet. . 


16. The oompreasor of the author (Fig. 848), the pad of which^ 
mounted on a stem, is pressed against the vertebral column by elastic 
bandages which are stretched between the adjustable hooks of the 


Eamorch's aorta compreasor. 

back-pit!ce. Tlic stoel stein of tlie pad is ])i*ovi(lcd with a slit through 
wliich the turns of tlio rublier bandage can be passed, and there are 
two pads ^of diHereiit sizes on the stem; the })iul which is directed 
upwards is steadied by the linnd of an assistant, so that the lower 
pad shall not slip from its j^osition over the aorta (t'ig. 349). 

Fig. 34?). 




Bsmaroh*! aorta oompreasor applied. 


16. If there is no compressor to be had, a pad can be impro- 
vised by winding a linen bandage, 9 yards long, and 2^/, inches wid^ 
tightly around the middle of a stick, as thick as the thumb and about 
a foot long. This pad is placed directly below the navel, held in the 
proper position by an assistant, and pressed against the vertebral column 
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by turns of a rubber bandage 2^1 inches wide, carried five or six times 
around the body (Fig. 350). * 


Fig. 350. 



Improvised aorta compressor. 


17. If it is to avoid circular coin])rcssion of tlio iilxlo- 

inon, I ho liiuMi haiida.Ln* is to l>o wound upon tlio luiililltJ of a lontjor 
stick, and tlio ends of tlie lalior art* pressed downwards by turns of a 
rul)l)LT bandaijo wbicli arc carried undid’ tin* lop of tin* oporalin;^ tablo 
(Brandis) (Fi.ii. 351). 

Fi;r. •■til. 



CompresBion of the aorta, according to Brandis. 
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If the couBtricting band is loosened after the completion of the 
actual operatioDi without previously' ligating the vessels, considerable 
hemorrhage follows at once, because the walls of the blood-vessels have 
been paralyzed by the continuous pressure on the vaso-motor nerves. 

The bleeding is naturally most severe when the constricting band 
is loosened gradually, because the blood at once enters the arteries 
of the part which has been constricted, but cannot immediately return 
through the veins as they are still compressed. 

Therefore in every case the constricting band should be removed 
quickly. 

But loss of blood can be entirely avoided, or ut least limited 
to a very small (piantity, if, before removing the constricting band, all 
the divided vessels are ligated (as described on pages 12 and 13), and the 
band not loosened until the wound has been closed by sutures, and a 
good compressive dressing has been applied. On this account the band 
must bo applied as high as possible above the site of operation, so that 
there may bo abundance of room for the application of the antisi^ptic 
compressive dressing. 

The best means to prevent subsequent hemorrhage or oozing of 
blood is the vertical elevation of the limb upon a proper support, and 
this is to be continued for several hours after tiic operation. 

If the surgeon does not dare to close the wound l)eforo the con- 
stricting band is removed, from fear of secondary hemorrhage, ho must 
be prepared for the subsequent parenchymatous hemorrhage, wliicli, 
even when the principal vessels have been already ligated, usually ap- 
pears after the hand has hceu removed, and during the iirst few miuute.s 


Fig. 852. 



loe-douche. 
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overflows the entire surface of the wound. It is best controlled — 
first, by elevating the entire limb tertically, and exei-ting strong pres- 
sure upon the closed flaps (in amputations), for some minutes, with a 
large sponge; and secondly, by directing a cold disinfecting stream of 
water upon the whole surface of the wound. For this purpose, the 
ice-douche is employed — that is, a glass irrigator containing a weak 
antiseptic solution, in the middle of which is placed a cylinder of sheet 
metal filled with pounded ice and salt (Fig. 352). 

'While the stream is playing, the small vessels which are still 
bleeding are easily seen, seized with clamp -forceps, and ligated as al- 
ready described. 

The subsequent parenchymatous hemorrhage can also bo diminish- 
ed by compression of the main artery. 

Although elastic constriction acts much more securely, and is 
much easi(T to employ tlinn the old tourniquet, still the latter could 
not be excluded from the supplies of surgical material for the troops, 
because india-rubber can not be kept ,in storage long without losing 
its elasticity in whole or in 2)art. 

In 1881, therefore, I proposed a trouser-suspender, which consists 
of a rubber baud 5 feet long, and stout enough to compress the femo- 
ral artery of a strong man (Figs. 353 and 354). 


Fig. 363. 



Buspendar-touniiquet. 


This band can be used,, not only for controlling the hemorrhage 
from injured arteries, but also as a ligature for poisoned wounds, and 




Conatriotiag band of metal apiral apringa. 
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But as difficulties stood in the way of the general introduction 
of this suspender, I have had a oonstrioting band made of metal 
spiral springs, covered with glove - leather, and provided with a catch 
similar to tlie clamp buckles of the Hoinpler suspenders and cravats 
355J. 

As I liave no doubt hut tliat this band can bit kept for many 
years without losing its elasticity, 1 hope that it will iinally displace 
the unreliable toiiriihjuet. 

THM BEJIMANKNT AlUlKST OF HKMOBRH AOR. 

If a wounded man is brought into hospital witli a dressing 
already applied, if it. is supjiosed that an important vessel has been 
injured, because severe beinorrhage look placid immi'diately after tlio 
wound was received, but not much blood has oo/ed through the anti- 
septic dressing applied dii’ectly after the injury, tn* if the hemorrhage 
does not recommence when the dressing is removed, no operative ]>ro- 
ceeding is to be nndertsiken at lirst, but rest and elevation of ilit» limb 
only are to be employed, and every sort i>f constriction — by liandages, 
toiirjii<piets, and so on. is to be avoided. FiVen injuries of large? v(?ss(fls 
may heal sjioiitanoously, if then* i.s no siij>pni‘ation of tlie wound. 

But sucli patients should la? watched as coutiiiiioiisly a.s })ossibl(?, 
and the watcher should be instructed liow tr) aet in case of a sudden 
return 'of tlie lieiuorrliago. 

If lieim»iThag(? whicli is at all profusi*, begins again, there should 
be 710 delay in immediately exposing the bleeding vessel at the point 
of injury, and ligating it directly in the wound.j 


DJURt^T LrOATrilR. 

Before undertaking to find tlie injured vessel in the bottom of 
the wound, often a very difficult task, tJie I’elalions of the vessels to 
the muscles, etc., must always lit? first called to niind. Tlie following 
anatomical plates are intended for this f urpose ( Figs. 350 to 3(i() J. 

The most important rccpiiroment for tlie easy, quick, and thor- 
ough performance of these operations, is a largo incision in tho skin, 
•extending upwards and dowinvards from the w'ound, in the longitudinal 
axis of the limb, so as to correspond with the course of the injured 
vessel. AV'hcre it is a matter of life and death, it makes no difference 
whether the incision he one inch or one foot in length ; if the bleeding 
can be arrested, and the wound remains as(.‘ptic, the large incision will 
heal as well and quickly without suppuratiou as a smaller one. 

In other respects, the method of procedure is in this case just 
the same as has been described in speaking of secondary antisepsis^ 
(page 150). After sufficient division of the skin, the left forefinger is 
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866 « 



Arteries of the head, neck, and axilla. 


thrust into the bottom of tlie wound, the deeper layers — the cellular 
tissue, the fascia, and the muscles, are laid open upon it with a probe- 
pointed « knife to tlie same extent, and the divided parts are held open 
with large sharp or blunt hooks. 

Then with fingers, wipers, and sponges, the blood -clot which 
fills the whole cavity of the w^ound (the so-called diffuse traumatic 
aneurism) is quickly and thoroughly removed, and in the bottom of 
the wound will generally bo found the injured vessel, or at least a cord 
of tissue infiltrated with blood, in which artery, veins, and nerves lie 
together. An attempt must be made to separate these different struc- 
tures by careful dissection. 

The discovery of the injured vessel will be rendered considerably 
easier by the use of the bloodless method. But if the veins are en- 
tirely empty of blood and collapsed, it may be difficult to distinguish 
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Fig. 857. 



Arteries of the thigh. 

them from strands of cellular tissue. It is therefore advisable to form 
a reservoir of blood below the wound — when, for example, there is 
an injury of the arm, apply a constricting band around the wrist before 
■applying the elastic bandage to the arm. If this band is afterwards 
removed and the arm elevated, the blood which has been confined in 
the hand fills the veins, and if one of them be injured, makes its 
•escape at the iiyured place. 

*When the injured, point of the artery or vein has been found 
And exposed, so that the entire extent of the injury can be inspected, 
ihe vessel must be isolated, and firmly and securely ligated in the 



Arteries of the arm. Foaterior. Anterior. 

Arteries of the leg. 


healtliy part abovo and below the injury, with catgut or antiseptic sillc 
(square knot). Then, if the continuity of the vessel has not been 
.already interrupted by the injury, it should be cut between the two 
ligatures, and the operator should assure himself that there are no 
branches given off from the vessel below or laterally, between the liga- 
tures. If any such branches are found, - they must also be well iiolated, 
ligated, and separated from the main stem. In order to be quite secure, 
the injured part of the vessel, lying between the two ligatures, can be 
cut away. 
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The constricting tube (or bandage) is now removed, and every 
vessel from which the blood still escapes is carefully Hgatod, and while 
doing this the limb should be elevated, as in amputations after remov- 
ing the tube, in order to diminish the parenchymatous hemorrhage. 


LIGATURE OF THE ARTERY IN ITS CONTINUITY ABOVE 

THE WOUND. 

(INDIRECT LKlATriiE 01?^ HITXTKR.) 

Ligature of tlie artery above the wound is only indicated in 
traumatic hemorrhage when an attempt at diriM't ligature does not 
appear Jidvisable — for inst,anee, if ihe wound itself has cicatrized, l»ut 
a traumatic circumscribed aneurism has formc‘d at the bottom rif it., at 
a point where its exposurtj would render nc‘c*‘ssary a much sev«.*rer 
operation than the ligature of the artery above in its continuity: or if 
it is desirable not to disturb a wound which is healing nicely after an 
amputation or resection. 

The following rules sliould govern tlie search for the main arteries 
and their ligature: 

1. Before heginiiing the operation, tlie surgeon must call to mind 
the exact anatomical relations of the jioiiit of ligature. 

2. The direction and the length of the incision iiiiisi he regulated 
according to these anatomical relations. It is well to indicalt; the in- 
cision beforehand with a stroke of India ink or a Icad-])enul (Fig. Util ). 

3. The part of the body upon which thu operation is to be jier- 
formed, must be placed in tlie most advantageous position, and In the 
best light for operation. 

4. If the operation is to ho performed iijion an extremity, it 
is advantageous to previously make this bloodless, with the blood- 
reservoir modification described above for use in the operation for direirt 
ligatur< 9 . As soon as it is important to fee^ the pulsation of the artery, 
the ux^per constricting band is removed. 

5. The inoision in the skin is made free-hand, by stretching 
the surrounding skin with the left hand, and making the knife iienotrate 
the entire thicluicss of tlie skin for the whole length of the incision 
(Pig. 362); or, if the artery or other impoi-tant parts lie directly 
beneath the skin, by lifting up a transverse fold and dividing it witli 
a stroke of the knife (Fig. 363). 

6. To penetrate with care to tlie deeper parts, the operator and 
his assistant seize the uppermost layers of cellular tissue with two good 
forceps^ on each side of the line of the incision, and lift it up together, 
80 that air enters its meshes (emphysema). A stroke of the knife 
divides the tissue which has thus been raised (Fig. 364). 
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• Fig. 861. 
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Incision in tho skin, made free-hand. 



Making the incision on a fold cf skin. 


, 7. The two forceps then release it, nnid tnki* fresh hold of tlui 
layer of cellular tissue in turn above and brlnw the cut. thus iiiade, 
and lift it against the edge of the knife, wliit'h divides the libres until 
the layer has been divided from onq angle J»f the wound to the other. 
This method is a])])lied to the subsef|uent layers, until the sheath of 
the artery has been reached. Any .siii.all veins, arteries, nerves, and 
muscles which lie in the way, are isolated ninl drawn aside with hooks. 

8. As soon as the sheath of the artery has bec‘ii exposed, the 
operator seizes it with his forceps over the middle of the wall of llie 
artery, lifts tho cellular sheath from it in a little fold, depresses tho 
handle of his knife sideways, away from the wound, so that tho side 
of the blade is turned towards the artery, and the point (at right 

13 
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angles to the point of the forceps, and below it) penetrates the uplifted 
:old (Fig. 365). 



Opening the sheath of the artery. 


A small cut opens the sheath, and wliilo the forcejjs naii^s the- 
triangular llap nuide iu this way, the point of the knife carefully 
separates the sheath from the wall of the artery. 

9. In arteries of considerable sizcS the operation is continued, as- 
follows: The operator, still holding the flap firmly with his forceps,, 
introduces a second forceps^ (closed) with his right hand, into the 
opening between the artery and the cellular sheath at the base ofi"the< 
flap, seizes the inner wall of the cellular sheath at this point,, and. draws, 
it out. In this way the artery is gently rotated, and the fibi'es ot" 
uoniiective tissue which unite the sheath to the lateral and. posterior 
walls of the artery come into view, and are divided in the same care»- 
ful way, and only to the extent of the original opening. 

NB. If the sheath of the artery is separated from it for too« ; 
great a space, the artery may. become necrotic, and secondary hemor> ' 
rhage will follow from the point of ligature. 

In the largest arteries, when one half of the circumference haa. 
been .separated, the same proceeding must be carefully earned, out. oik 
the other side.. 
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10. As soon as the artoiy has-been isolated in Fi***. 3H8. 
its entire circumference , a curved probe (or a blunt 
hook) is carefully passed around the vessel, hep^innin^ 
on the side upon which the principal vein lies, while 
the forceps makes the cut edge of thu, cellular sheath 
tense (Fig. 366). 




Introduction of the probo. 

11. The artery is lilted by the probe so as 
to allow a small aneurism needle, with an eye at 
the point ((.^oopers or Syme’s) to bo passed tbroiigb, 
below, and in the opposite direction to that taken by 
the probe (Figs. 367 and 369). 

Fijr. 3f)7. 



Introduction of the aneurism needle. 

12. The probe is removed, a stouf catgut 
thread passed through the eye of the needle, and th«; 
latter withdrawn, leaving the middle of the thread 
lying under, the artery. 

13. The ligature is tied around the artery witli 
a square knot (see Fig. 24) (not the gpranny knot, 
see Fig. 25) and without « pulling on the artery; the 
knot must be drawn tight by the points of the two 
index fingers placed in the bottom of the wound 
(Fig. 369). 

14. It is advisable to ligate large arteries with two ligatures, 

and to cat through the vessel between thenii so that both ends can 
retract into the cellnlar sheath. 18* 


Syme'a aneurism 
needle. 
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Fij?. 369. 



DIRECTIONS FOR THE LIGATURE OF THE INDIVIDUAL 

ARTERIES. 

LIGATURE OE THE LEFT CORMOX CAROTID AT T^HE LEVEL 
OF THE CRICOTHYROID LKSAMEXT (Fig. :I70). 

1 . Bend the head backwards , hy putting a cushion under 
the shoulders. 

2. Incision 2 V 2 iuilios long, along tlio internal border of the 
stemo-mastoid, bcginuing at the level of the upper edge of the' 
thyroid cartilage (Fig. 361, 1). 

3. Divide the platysma and the cellular tissue (avoiding the 
superficial veins). 

4. Draw the steruo-iiiabtoid (st) outwards, the omohyoid (o) 
downwards. 


/. Fig. 370. 
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5. Draw the desceiidiii^ liraiich of the hypoglossal nerve 
which courses downwards upon the artery, outwards. 

6. Open the coinnioii cellular sheath over the middle of the 
artery. Tlie artery (c) lies internally, the internal jugular vein (j) 
externally and somewhat superficial the pneumogastric nerve (v} 
between the two and deeper. 

7. The aneurism needles is to he passed around tlie artery from 

the outer side. 

LKSATITRE OK THE LEFT (^OMMOX (^\ltOni) IlETWEEN THE 
TWO HEADS OF THE STERXO-MASTOID (Fig. ;171). 

1 . Incision 2 ' „ inches long , betwcmi the two heads of the 
sterno-inastoid, downwards to the clavicle, 1 inch external to the sterno- 
clavicular iirticiihitioii (Fig. .‘161, 2). 

2. Divide the platysma; open tlie space between the sternal 
and clavicniar ])ortions of the sterno-inastoiil with the Angers, until 
the internal jugular vein (j) comes in sight. 

3. Have the vein and the clavicular head (cl) held eandully 
to the outer side hy tlie finger of an assistant, and the sternal head 
(st), with the? sterno-hyoid and steriio-thyroid muscles, drawn inwards. 

Fig. a7l. . 





4. Internal to the vein, appears the pneumogastric nerve 
(v): the artery ^c) lies somewhat to the inner side and deeper. 

LIGATURE OF THE LINGUAL ARTERY (Fig. 372). 

1. Incision, 2 inches in length, along the superior edge of 
the great cornu of the hyoid bone (Fig. 361, 3). 

« • 

■ ..f 
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2. Divide the platysma; draw the facial vein outwards. 

3. Isolate the posterior belly of the digastric (d), and the 
hypoglossal nerve (hp) will appear behind and below it; draw the 
Bubmaxillary gland (gl) upwards, the great cornu of the hyoid bone 
downwards and forwards with sharp hooks. 


Fig. 372. 



4. The hypoglossal nerve itasses across in Aront of the hyo- 
glossus muscle (hg), accora])anied 1>y the lingual vein; below the nerve 
the lingual artery (a) passes behind tin* hyoglossus muscle. 

5. Divide the fibres of the hyoglossus carefully, between the 
hypoglossal nerve and the great cornu of the hyoid bone (oh). 
The lingual artery lies immediately behind, accompanied by a vein. 

The artery can also be ligated in the submaxillary (digastric) 
triangle, between the j)osterior belly of the digastric muscle, and the 
lateral edge of the mylo-hyoid muscle (inh) after division of the hyo- 
glossus muscle (Kueter). 

LIGATURE OF THE LE^T SUBOJiAVJAX IN THE STTPRACLA- 
' VICULAR FOSSA (Fig. 373). 

[The artery appears from behind the scalenus antieus (sc), and courses over 
the first rib (I.) downwards and outwards behind the clavicle.] 

1. Place a cushion under the back; draw the arm downwards 
and. the head to the opposite side. 

2. Inoision 2^/^ to 3 inches long, curved, from the outer margin 
of the stemo- mastoid to the outer third of the clavicle, crossing the 
supraclavicular fossa obliquely (Fig. 361, 4). 

3. Cot through the platysma, and expose the^ external edge 
of the stemomastoid (st); the external jugular vein (j) must not be 
injured. 

4. Divide the superficial layer of the oervioal fascia, and of. 
the fatty cellular tissue in the supraclavicular fossa. 

6. Isolate the omohyoid mosole (p), and draw it upwards. ; 
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Fig. 373. 



0. Di sscct through fat mid cellular tissue (wifli vtM'iiiii) to tlio 
Jicalonus («c), Hk* tciulun td' which can ho felt noar the Inhorclo of the 
first rib. 

7. Tin* internal edge of tin* brachial plexus (pi) {ijipears, and 
must bo drawn upwards and outwards. 

K. Between the scalenus and tho brachial plexus, but sonio- 
what deeper than tin* latter, lies tho artery; it will come into sight, 
after division of the deep layer of the cervical fascia. 

9. Tho subclavian vein (vs) lies in front of and bolow the 
tendon of the scalenus, and directly behind tlie clavicle. 

Nil. Avoid injury to the external jugular vein (at tlie outer edge 
of the ster no-mastoid), the suprascapular artery (near the clavicle), the 
transversal is colli (iqion the brachial jilexiis), and the phrenic nerve 
(p), which courses downwards upon the scalenus. 

LIGATUKK OP THE IJiFT SUBCLA^'^AN IN THE INPRACLA 
VICULAR FOSSA (Pig. 374). 

1. Press the shoulder upwards. 

2. Inoision 27.2 ^ inches long, beginning at the coracoid 

process, parallel wdth thu external hhlf of the clavicle (Fig. 361, 5), 
exposing the triangular interval between tho deltoid and the pectornlis 
{triangle of Mohrenheim) through which the cephalic vein passes to 
join the subclavian. 

3. Draw the oephidio vein (ce) and the edge of the deltoid 
anvadle (d) outwards, the edge of the peotoralia iQisjor (pmj) (which 
may if-necessary be separated somewhat from the clavicle) inwards. . 
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Fig. 874. 



4. After division of the fatty cellular tissue the coraco- 
clavicular fascia ai)peurs beneath, and is to be carefully incised. 
The externfld thoracic artery will 'generally require ligature. 

5. The pectoralis minor (pnii), then appears, its internal (sux>- 
crior) edge forming an angle, open inteinally, with the subclavian 
muscle. Deep in this angle lies the artery (iw), between the brach- 
ial plexus (pi), and the subclavian vein (vsj, the vein lying on the 
inner side, the nerves on the outer. 

NB. The pectoralis minor can be detached from the coracoid 
process (po) if necessary, and the artery ligated nearer the axilla, lii 
difficult cases the operation can be still further facilitated by temporary 
resection of the clavicle (v. Langenbeck). 


LIGATURE OF THE RIGHT AXILLARY ARTERY 
, (Pig. 375). 

1. Incision 2 inches in length, along the internal border of 
the . ooraoo-braohialis (the arm in a position of extreme elevation} 
beginning where that muscle crosses the edge of the pectoralis major 
at an obtuse angle (Fig. 361, 6). 

2. After division of the fasoia, a bundle of nerves appears, 
surrounding the artery. 

The axillary vein (v) lies at the posterior margin of the plexus^ 
and somewhat more superfloially. 

3. Indse the sheath of the bundle of nerves, draw the ant- 
erior cord (median and middle entaneous nerves) forwards, the post- 
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erior (ulmir and inusculo-i^pirnl nerves) backwards, and optiii the sheath 
of the artery. 

In the middle of the axillary fossa the snhscaiiiilar (ss) and the 
posterior circuintlex (cf) arteries are given off from the axillary art(.'ry 
posteriorly. 

LIGATURE OF THK RIGHT BRACHIAL JN THK MTDDLK 
OF THK ARM (Fig. 370). 

1 . Incision 2 inches in length, along the intornal horder of the 
biceps muscle ( Fig. 301, 7). 

2. Draw the biceps (b) outwards with blunt hooks. The 
median ne^e (m) appears, lying directly upon the artery. 

Fiff. 376. Fig. 377. 
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3. Isolate the median nerve and draw it outwards with a hlunt^^ 
hook and open the sheath of the artery; the latter lies between two 
veins (brachial veins), (t, triceps muscle). 

NB. Sometimes the brachial artery bifurcates into the ulnar and 
the radial as hjgh up as the upper third of the arm; the radial then 
generally runs more superficially flian the ulnar, and more externally 
(upon the biceps), and the ulnar appears very small. 

LTGATtJRE OK THE RIGHT BRACHfAL IN THE ELEXl^RE 
OF THE ELBOW (ARTERIA ANCONEA) (Fig. 371). 

1. Incision a little more than an inch long, ^/. inch internal 
to the inner edge of the tendon of the biceps (Fig. 361,8). Be care- 
ful to avoid injury to the median basilic vein (v). Draw the latter 

downwards. 

2. Divide the bicipital aponeurosis (a). The aitm-y lies directly 
beneath it, upon the brachialis anticus, between two veiiis. 

The median nerve (m) lies a little more internally and pask>s 
under the pronator teres muscle. 

LIGATURE OP THE RIGHT RADIAL IN THE UPPER THIRD 
OF THE FOREARM. (Fig. 378). 

1. Incision beginning VJ^ inch below the flexure of the elbow, 
extending inch in length upon a line w'hich divides the radial 
from the middle third of the anterior surface of the siipinated fore- 
orm (Fig. 361, 9), 

2. After division of the fascia, look for the interval between 
the bellies of the supinator longus (s) and the flexor carpi radi- 
alis (f), and open it with the point of the forefinger.- 

3. At the bottom lies the artery, accompanied by two veins; at 
its radial side, the radial nerve (r). 


Fig. 378. 


Fig. 379. 
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LIGATURE OF THE RIGHT ULNAR ARTERY IN THE UPrEU 
THIRD OF THE FOREARM (Fig. 379). 

1. Incision beginning inch below the ilcxuro of the elbow, 
extending for a length of 1 inch, along a line which separatcH the 
ulnar from the middle third of the anterior surface of the eupiuated 
forearm (Fig. 3()1, 10). 

2. After division of the fascia, look for the interval between 
the bellies of the flexor carpi ulnaris (c) and the flexor digitorum 
sublimis (d). and open it with tho point of the forefinger and with 
blunt hooks. 

2. The artery lies at tho hottoni, accompanied by two veins; on 
its ulnar side lies the ulnar nerve (n). 


LTOATFRE OF THE RIGHT RADT.AL AHOVE THE WRIST 

(Fig. 380). 

1. Incision, iiicli in length, along, the radial side of tho 
flexor carpi radialis (Fig. 361, 11) 

2. Divide the siiperficinl layer of the fascia carefully. 

3. The artery, accompanied by two veins, lies between the 
flexor carpi radialis (t) and tin; supinator longus (s). 


Fig. 380. Fig. 381. 



LIGATURE OF THE RIGHT ITLNA*B ARTERY ABOVE THE 
WRIST (Fig. 381). 

1; Incision 1^/^ inch in length, along the tendinous radial 
border of the flexor carpi ulnaris, which is attached to the pisiform 
bone (Fig. 361, 12). 

2. Divide the superficial layer of the fascia carefully. 

3. The artery, aocompanied by two veins, lies between the tendon 
of the flexor carpi ulnaris (£), and that tendon of the flexor digi- 
torum sublimis (d) which lies nearest to the ulna. 

^ ,On the ulnar side of the artery lies the palmar branch of the 
Ulnar nerve (n). 
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LIGATURE OF THE ABDOMINAL AORTA BELOW THE ORIGIN 
OP THE RENAL ARTERIES (Maas). 

1. Inoision along the anterior bonier of the left (luudratus luni- 
boruui muscle, from the last rib to^ the crest of the ilium (Fig. 361, 13). 

2. After the abdominal muscle.s and the fascia traiisversalis have 
been divided, the wound can be held open with blunt hooks, so that 
the retro-peritoneal space can be inspected from the lower border of 
the kidneys downwards, and the aorta can bo easily isolated. 


LIGATURE OF THE LEFT (GMMON ILIA(J (Fig. 382). 

1. Inoision 4 to 5 inches long, beginning inch below and 
internal to the anterior superior spine of the ilium, and. extending up- 
wards, slightly concave internally, nearly to the last rib (Fig. 361, 14). 

Fig. 382. 
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2. Divide the layer of fat, the thin superfloial fascia, the 
muscles — obliquus extemus undinternus, and transversalis, and t)io 
thin fascia transversalis, in siiccesnon^ / until the peritoneum is 

exposed. 

3. The peritoneum (p) is carefully {nishod inwards towards 
the umbilicus, and drawn with the fingers towards the inner edge 
of the wound. 

4. The ureter (u) generally remains attached to the peritoneiiin ; 
if not, it is seen ohlhiuely crossing the bifurcation of the iliac, in com- 
pany with tin; genito-crural nerve (sp) and any injury to it must be 
carefully avoided. 

6. The common iliac artery now lii^s ex])OKed in its entire 
length, from the aorta to its bifurcation, along tlie internal margin of 
the ilio-psoas (mm): on the left side of the body the iliac vein lies at 
the inner side of tlie artery; on the right side of thi^ body, it lies 
behind the aitery. 

XM. 'riie internal iliac artery can also h(» ligated at this jioint. 


LTOATrKK OF THK KIOIIT EXTERNAL ILIA(^ ARTKRV 

(Fig. 383). 

1. Incision, */., inch above Poiipart’s ligament, and paralhd with 
it,. 3 to 4 iiulics long, slightly convex, beginning 1 */, inch inf(*rnal 
to the anterior su])orior spine, and ending in the neiglihorhood of the 
internal iiiguinal ring — without exposing the latter and tln^ spcTinaiic 
cord (Fig. 3(51, 1.5), 


Fig. \m. 



sp f 
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2 p Divide the layer of fat, the thin superfloial fascia, the 
strong tendinous aponeurosis of the external oblique, the muscular 
fibres of the internal oblique, then the horizontal muscular fibres 
of the transversalis in the outer angle of the wound. 

3. Divide the subjacent thin fascia transversalis carefully^ 
(In fat subjects, aiiotlier thin layer of fat is met.) 

4. Press the peritoneum (p) carefully towards the umbilicus 
‘ with the hooked fingers (NB. Without sej^aratiug the fascia iliaca, 

together with the large vessels, from the wall of the pelvis). 

5. The artery lies at the internal border of the ilio-psoas; the 
vein (v) on its inner side; the anterior crural nervo (n), covered hy 
the iliac fascia, on the outer side; the genito-crurul nerve (sp) jjasses 
obliquely across the artery. 

LIGATURK OP THK IIKIHT FEMORAL BELOW POIJPARTVS 
LKIAMKNT (Fig. 384). . 

1. Incision, beginning halfway between the anterior superior 

spine and the symphysis, inch above Poupart’s ligament, and. 

extending 2 inches downwards (Pig. 361, 16). 

2. Divide the superficial fascia. 

3. Divide the fat, and dispose of the lymphatic glands by 
drawing them aside, or by extirpation. 


Fig. 384. 



4. Divide the flEkscia lata. 

5. Open the sheath of the vessels, below Poupart’a 

figament (1), beioause immediately below the ligament is the origin of;*' 
the Gircamflex iliac (ac), and the epigastric, artery (ae). 
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6. Thfi femoral vein (v) lies internal, the anterior orural 
nerve (n) external to the artery. • 

LIGATURK OF THE RIGHT FEMORAT. RELOW THE 
ORIGIN OP THE PROFUNDA (p).{AT THE 1.0WER A\(JLE OF 
SC\\RPA‘S TRIANGLE — Fig. 385). 

1. Incision 2 iiiclu'S in leiigili, along the intin'iial border of 
sartorius, beginning the breadth of six fingers (3 to 4 iiiehes) hidow 
PoiH)art*s ligament (Fig. 381, 17). 

2. Expose the border of the sartorius muscle (s), and draw 
it outwards. 

3. Open the sheath of the vessels. 3'he femoral vein (v), lies 
on the, inner side of tlie artery, and somewhat behind it; the long 
saphenous nerve (n) on tli(5 outer side. 




LIGATURE OP THE RIGHT AMORAL IN THE MIDDLE OF 

TdE THIGH (BEHIND THE SAflTOElUS) (Fig. .386). 

1. Incision, 3 to 4 inches long, down to the sartorius, in the 
middle of an imaginary line drawn from the anterior superior spine 
to the internal condyle of the femur (Fig. 361, 18). 

2. Open the sheath of the sartorius, isolate the muscle (s), 
and draw it outwards, until the posterior wall of the sheath of 
the muscle, which covers the vesi^jels, appears, 

3. After opening the sheath, expose the artery. Upon the 
artery lies the long saphenous nerve (n), behind the artery, the 
fbmoral vein (vc). The saphenous vein (vs) lies more superficially 
and internally. 
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LIGATTJBB OF THE EIGHT POPLITEAL AETERY (Pig. 387). 

1. Indslon, 3 inches long, at the outer edge of the eemimem- 
branoBUS, extending downwards across the whole popliteal, space -(Fig. 
361, 19). 

2. Divide tlie thick layer of fat, until the internal popliteal 

nerve comes in sight. 

3. The internal popliteal nerve (n) must be drawn to the 
outer side ; behind nnd somewhat internally lies the popliteal vein 
(v), which irinst be isolated nnd drawn a little to the outer side; 
behind the vein, nnd somewhat internally, lies the artery. 


Fig. 387. 



LTGATUJRE OF THE LEFl^ ANTERIOR TIHIAL ARTERY ABOVE 
THE MIDDLE OF THE LEG (Fig. 388). 

1. Incision, 2Va to SV® inches long. Vj^ inch external to the ^ 
crest of the tibia (halfway between tibia and fibula) (Fig. 361, 20). ! 

2. Divide the fascia, following a white tendinous lino which 
indicates the interval between the tibialis anticus musple| (ta). and' 
the extensor proprius pollioia (eh) ; open the intennii8().u1ar space : 
with the point of the index-finger ^until the deep fascia is seen. 

.'.f 8. After careful division of the deep flascia, the artery com^ ; 

in sight between two veins; on its outer side lies the aptorior tifxial; 

■ nerve (n). i 
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Fij?. 388. 



LKIATIJEE OF THE 10(aiT POSTEKMOR TIBIAJ. AUTEIiY 
A130VE TJJE HI DOLE OF THE LEO (Fij<. \m). 

1. Incision 13 to 4 indies long, indi iiiternnl to tlic inner 
border of tho (iliia (Fii^. 3(51, 21), 

2. After division of tho fascia, draw tlio ed^jt^ of the gastro- 
cnemius (g) backwards, separate the solcus from tlie flexor digit- 

Fig. 389. 
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omm longuSy aud open the interval 1)etwoeii theso muscles 'with tlie- 
point of the iiiiji^er, until tlie »troii^' deep aponeurosis appears, wliich 
consists of fibres of the tendon of the solens and the fascia of thet ieg. 

;h After division of this aponeurosis, the artery appears be- 
tween its two veins; soiuewiiat more posteriorly lies the posterior 
tibial nerve (n). 


LIOATrRK OF Til K J.KFT ANTKRIOR TIIRAL A RTERY 
THE LOWER THIRD OF THE J.KO {Flq. 


1. Incision 2 to 2’/o i: dies Ion*', vi riical, a tinker’s breadth 
cvvteriiul to the crest of vlie tibia (Fii^. 31.5 J, 22). 

2. Divide the fascia. Force the forc-llngcr into the iutervaf 
between the tibialis anticus muscle (i.a ) a..d t he extensor propriua 
pollicis (eh), and by tearing up and down, M*]»aiate tlie bellies of tliC: 
muscles down to the iiitm'osseoiis nieinlmiiie (about 1 inch deep). 


Fijr. 390. 



3. The artery lies upon the membrane between two vl^iiis, nc- 
eompniiied in front and internally by the anterior tibial nerve (u). 


UOATURE OF THE RIGHT l^OSTERTOR TIDIAL BEHIND THPI. 
INTERNAL MALLEOLUS (Fig. 391). 

1. Incision Vj^ to 1% inch long, halfway between the inter- < 
iial malleolus and tlie tendo Acbillia (Fig. 361, 23). 

2. Divide the fsseia (f) [strengthened by fibres of the annular^ 
ligament (1)]. 
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3. Dliriily beneath this lies the artery, hetwireii twi) veins; 
the posterior tibial nerve ( n) lyiiij^ behind it. 

Nil. 'Die tendon-sheaths of tht> tibialis posticus, the flexor 
longus digitorum, mul flie flexor pollicis longus iiiiist not he opened. 


BLEEDING (VENESECTION, PHLEBOTOMY). 


1. The most proniiiieiii vein under the skin in the flexunj of tlio 
elbow is ^^reiierally opened for bleeding, and also for transfusion. 

2. This is usually the median basilic vein. Hut as tliis vein 

generally crosses the brachial artery, and is only separated from it by 

the thill bicipital aponeurosis, it is advisable to feel the pulsation of 

the artery before the operation, and to open the vein either above or 

below the point where they cross. 

3. Let the patient lie down, and the arm hang, so as to fill 
the veins. 


4. Tie a bandage (or a folded handkerchief) around the iniddlo 
of the arm, firmly enough to stop the return of venous blood, but not 


BO tight as to cut off the arterial supply 
not be made to disappear. The 
knot of the bandage must be 
iiuide so* that it can be untied 
by pulling on one end. 

5. The o^ierator steadies 
the arm by wedging his hand 
between the patient's arm and 
chest; and the vein, by pres- 
sing his thumb upon it below 
the point to be punctured. 

6. A puncture is made 
through the skin into the vein 
with :a lancet (Fig.' 392), or still 


the radial pukso should 
Fig. 392. 



Venesection with the lancet. 
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better vrith the phlebotome of Lorins (Fig. 393), and the opening is 
enlarged by raising the point so that the anterior wall of tlie vein 
is opened obliquely for about inch. 


Fitf. 393. 



7. The blood should spout 
out in a strong sirenni; if it 
does not, the flow can be increa- 
sed by the alternate 02 >ening 
and closing of the hand. 

8. “When a suflicient quan- 
tity has been allowed to escape, 
remove the constricting bandage, 
2 )ush the wound in the skin some- 
what to one side of the vein, 
lay a small antiseptic ' compress 
U 2 )on it, and secure the latter 
with a figure-of-eight bandage, 
the forearm being slightly flexed 
(Fig. 394). 


DressSne after venejection. 
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TRAirSTUSIOir. 

After a sudden and severe loss of blood, caused by injury of 
some of the largo vessels, the arterial blood-pressure sinks so low that " 
the heart is no longer able to kt^ep the contents of the blood-vessels 
in motion. It labors without effect, like an empty pump, and death 
by hemorrhage follows, even while there is still a suflicieiit ([uantity 
of red blood corpuscles in the vessels to sui^port life. 

Direct translhsion of blood from the artery of a liealthy ])ersoii 
into the vein of another dying of hcinorrhage, would fill the vessels of 
the latter again, and preserve liis life, liut iin fortunately it is impo^siblo 
to avoid with certainty the fonnation of clots in the conducting cauula, 
and these might cause dangerous obstruction of the vessels in the 
person receiving tins blood. It is also seldom possible to find perfectly 
healthy persons, who are ready to furnish blood in this way, to save 
the life of another. 

Direct transfusion of the blood of an animal into the veins of 
a man, is to bo rejected, hccause a poison is produced by the mixture 
of different kinds of blood, which (juickly dissolves white and red cor- 
juiscles, and not only causes coagulation of the blood, but may also 
result in hcniaglobiiiaemia, generally fatal, and Inmiaglobiimria. 

According to recent experiments (Kohler, etc.) transfusion of 
deflbrinated blood, even human blood, is just as dangerous, hccause 
by beating the blood to extract the fibrin, fibrin - ferment is set free, 
w'hich causes coagulation of the circulating Mood, and dissolves the 
corpuscles (ferment poisoning, Kohler). Hence, according t<» our pre- 
sent opinions, every form of transfusion of blood is to bo rejected. 

On the other hand, injection of a solution of common table 
salt (7 parts to 1000) into the veins, suffices to raise the blood prers- 
sure within the vessels, so that the heart can again set the column of 
blood in motion, and carry the inatcrials of nutrition to the various 
organs of the body (Kronecker). 

To perform this operation upon a patient, a subcuiaiieoiis vein 
(fur instance, the median basilic in thee flexure of the elbow, or the 
great saphenous vein in front of the internal inalleoluK) must he exposed, 
by cutting a flap in the skin, and isolated, so that two catgut strands 
*can be drawn under it. 

The peripheral end of the vein is ligatured with one of the 
strands of catgut, the other is placed under the central end. 

The exposed vein is opened by raising the upper wall with 
a small toothed forceps, and making an oblique cut underneath witli 
the scissors, so as to form a small flap. 

This wound is held open by lifting the flap, and a canula (of 
glass, hard rubber, or silver) rounded at the point, is introduced into 
the central end, and secured by the second catgut thread (Fig. 395). 
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Fig. 895. 



Introduction of the oanula. 


Tlie caniila and a rubber tube attaelied to it, >vliieli lias a female 
tip of hard rubber at the other end, are eojii]>h*tely tilled beforehand 
with Balt solution, and closed by a spriiijr clanij». 

A glass irrigator (see Fig. .12) is emploved for nnihiag the 
injection of the salt solution, or a graduated glass evlinder (Fig. 39b), 
wliicli contains 10 to 15 fluid ounces, and end.s below in a knob -like 
perforated end, to which is attached a rubber tula* lb inelies long. Jii 
the lower end of the latter is a small nozzle of hard rubber or glass, 
which exactly fits into the rubber female tip attached to tho caniila. 

After tho vessel has been very carefully cleaned and disinfected, 
it is filled with a solution of pure table salt, 7 parts in IttOO of dis- 
tilled water, warmed to a temperature of 104^ F. The nozzle of the 
tube is depressed until the water jets from it, and the point is finnly 
inserted into the rubber tip attached to the canola, already filled with 
the solution. 

After all the air -bubbles have been removed from the tube Ly 
pressing and stroking it upwards, the glass cylinder is raised with ona 
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li«aml and the clamp is 
hmsened with the other, 

.so .that the column of 
water in the cylinder sinks 
very slowly — at the fast- 
est, 3 ilnid drachms in a 
.second. 

The clam]) can also 
he entinOy r(Mnnve<l, and 
the ra])icli1y of the flow 
regulated l»y elevating and 
dt'prcssiii^g the glass cy- 
linder. 

To prevent fin? thiid 
from cooling (luring tin? 

0])eratioii, the hand which 
holds the cylinder can 
also hold around it a 
ruhher hag tilled with 
hot water (Fig. 3t)()). 

As .soon as the cy- 
linder is almost <*ni|ity, 
the tnh(! is closed liy 
]»res>iirc hctweiii the lin- 
gers, and diM:rnijiecled 
from t.he e.annla. 

Tin; caniila is then 
withdrawn from tin- vein, 
the central end of tin; 
iiittcT ligatird. the wound 
carethlly cleansed and dis- 
infected, and an antisejitic 
dressing o])]dh;d. 

A syringe is h*ss Graduated glass cylinder. 

Miitahle for use in trans- 

fii.sioii, (1) hoenuse the pressure is liable to he too strong. r2j becanse tie 
2)iston is apt to infect the blood — by rancid oil , dried fluid from 
previous use, etc., and (3) because its use increases the danger of air 
finding admitt-aiice to the vein. 

Before proceeding to traiisfusioii , an attempt should be made to 
raise the low hlood-]>ressurc by bandaging one or several exlreiiiith’s 
of the patient, and thus forcing the blood which remains in them 
into the rest of the vascular system (auto-transfUsion — P. Muller) 
(Fig. 397)| so that the heart can again do efficient work. 




Auto-transfUaion. 


Sometimes this proceeding will make it possible to dispense with 
transfusion; sometimes the failing vitality cnii be thus niaintaiiied — at 
least, until transfusion can be performed. 


THE BEMOVAL OF LIMBS. 

(AMPUTATIONS AND DISARTICULATIONS.) 

GENERAL RULES FOR AMPUTATIONS. 

PREPARATION. 

1. Every assistant must have his particular duty and position 
assigned to him. The patient must be so placed that he can be easily 
chloroformed, and that the operator and his assistants may have suffi- 
cient room for their work. 

2. The cut surfaces of the limb to be amputated must be turned 
directly towards the light. 

3. The operatdr is most advantageously placed when the ampu- 
tated limb will fall at his right side. 

4. Before the operation is begun, the skin in the iieigliborhood 
of the place of amputation must be shaved, very carefully cleanaedt 
and then thoroughly disinfected as has been described on page 7^ 

5. When anaesthesia has been produced, the extremity is made 
bloodless far above the place of amputation, and again washed with 
carbolic solution when the bandage has been removed. 

6. During the entire operation, all the rules of antisepsis are to 
be most strictly observed. 
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DIVISION OF:-THE SOFT PARTS. 

The soft parts are to be *clivided so that they will form uu 
abundant covering for the sawn end of the bone. The nuisclcs aro 
best cut through perpendicular to the long axis of the limb, and the 
knife must not be made to act b;y pressure, but should be drawn back 
and forth as in carving a joint of ineat. If the muscles are cut obli- 
quely, the vessels will also be obliquely divided, and it is then not so 
easy to ligate them securely. For this reason, the methods most to be 
rocomu)ended are the circular method, and the methods by skin-flaps 
with circular division of the muscles. 


1. CIRCFLAli IIKTHOI) OF CELSrS. 

All the soft ])arts are divided down to the bone (Fig. 3119) with 
a knife (Fig. 398), the length of which is [iroportioiu'd to the thickness 
of the limb, with one stroke, and the bone immediately sawed 
through. -But in order to allow the soft parts to be nnited over the 

Fig. 398. 




Amputation knives. 


bone without tension, the bone must bn again sawed off at a distance 
above the first place equal to half the diameter of the liiiil). To ac- 
complish this, the etui of the hone is sc*f/ed with lion-toothed forceps, 
and the periosteum detaclu'd upwards with a ras])atory until the 
necessary amount of bone has been exposed (Fig. 400j. 

Of all the methods, this one, in limbs with one bone, gives the 
smallest and smoothest surface to the wound '); but it is not suitable 
for limbs with a great amount of muscle, although very well adapted 
to patients who are emaciated and exhausted hy long continued sup- 
puration. 

’) This method was recommended by Brunninghaiisen, as far hack as his 
time, in his nErfahruDgen und Bemerkungen Uber die Amputation", Bamberg, 
1818, page 65, and page 76. 



Amputation by the circular method of Celsus. 



The wound tan be united by sutures passed in any direction. 
Fig. 401 shows the appearance of the freshly formed stump closed 
transYersely, and Fig. 424 tlie same closed vertically. 


2. METHOD BY CIRGTTLAIl SKIN-FLAP (Petit). 

The skin is first divided down tQ the fascia by an incision eof 
circling the limb (Fig. 402). Then, while an assistant strongly reteacts 
the skin, it is dissected up by repeated circular strokes down to tiie 
fascia, the knife being held perpendionlar to tbe axil of the Mmb 






Amputation hy oiroular skin-flap. 


(Fig. 403) (not as in Fig. 404)| so that the skin can be tunied uj» 
like a cuff. The length of the cufiP-flap must equal half the diaiiietir 
of the limb. If the cut edge’ of the skin is too narrow, because tiie 
circumference of the limb quickly increases above the site of the in- 
cision , the skin may be divided by one or two short longitudinal in- 
eij^pna at opposite points (see Fig. 520). Close to the place ivliere 






the flap is folded back, all the muscles are cut through to the bone 
with a bold circular sweep (Fig. 405), and the bone then sawed through. 
Fig. 406 shows the appearance of the freshly made stump. 


3. METHOD BY FLAPS OF SKIN WITH CIECULAR DIVISION 
OF MUSCLES (Lowdham, 1679) >> 

Two semicircular flaps of skin are cut with a large scalpel hay- 
ing a convex blade (Fig. 407), isolated from the fascia up to thmr 

0 See Uhde, v. Langenbeok^ Archiv filr Chimrgie, Bd. 97, p. 485. 



stump After amputation by the circular skin-flap method. 

V’vr. 407. 

V Langenbeck's amputation knife. 

bases, and turned back (Fig. 408). It Is generally best to form a 
large anterior and a smaller i)osterior flap (Fig. 400), so lliat the 
larger flap hangs down like a curtain over the divided muscles. The 

Fig. 408. 



Amputation by lateral flaps. 
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tke flap is folded back, all the muscles are cut through to the bone 
with a bold circular sweep (Fig. 405), and the bone then sawed through. 
Fig. 406 shows the appearance of the freshly made stump. 

3. METHOD BY FLAPS OF SKIN AVITH CIKCITLAR DIVISION 
OF MUSCLES (Lowdham, 1679)*). 

Two semicircular flaps of skin are cut with a large scalpel hay* 
mg a convex blade (Fig. 407), isolated from the fascia up to their 


*) See Uhde, v. Langenbeok’ s Archiv iur Chirurgie, Bd. 27, p. 485. 




stump after amputation by the circular skin>flap nietho:!. 



« Langenbeok's amputation knife. 

bases, and turned back (Fig. 408). It is gciierAlly l>cst to forjn a 
large anterior and a smaller posterior Hap (Fig. 4n0), so tliai tlie 
larger flap hangs down like a curtain over the divided muscles. The 


Fig. 408. 



Amputation by lateral flap's. 


skill can also be divided posteriorly by a circular incision, and then 
dissected somewhat uj) wards by a few vertical cuts 410}. In 

tliis case the base of the large anterior flap must be a. little less than 
half the circunifereiice of the limb, and the length must equal the di- 
ameter of the liiftb. 

t 

Fig. 409. 



Large anterior and small imiterlor flaps of skin. 


Fig. 410. 



Anterior skin flap with posterior oironlar incision.*) 


After LUtou: Practical Surgery. 8. Ed. 1840. page 8t8.. 
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All the muscles are divided down to the bone, by a circular cut. 
(Fig. 4M9), dose to tlio poiut whuro the skin- flaps are turned back 
(Fig. 409J, and the bone is then sa\ved ott‘. 

4. MKTiTOD IIV MlISOrLAU FLAILS. 

• 

Tlio ineiliods in which the flaps an» foriiud of skin and mus- 
cl6 are generally less to he recoinituMided^ because tlufy make larger 
surfaces in the wound, and especially because the arteries are dividtd 
oblhpiely. 

TIio flaps can be cut either from without inwards (Langenbeck) 
(Fig. 411), for which very sharp knives are needed; or from within 



outwards (Verdnin), by transfixing the soft parts at the base of the 
flap, close to the bone, with a long double-edged knife, and cutting 
out oblhpiely towi^’ds the surface with long sawing strokes (sec disart- 
iculation at tlie hip, Fig. .531, page 279). 

The latter iiietbod is inferior in auipiflutioiis for gunshot fradures, 
because the knife is apt to catch. upon projectiles or splinters of bone. 
The double-edged knife has the disadvanlage that by uncertain liundliiig 
it may wound the vessels in tlio flap in several places. The doiible- 
eilged knife is also much mure difficult to sharpen than a knife with 
one edge, and flaps can be cut from within outwards just as well 
with the latter, especially when the point is shaped like that of the 
largest knife in Fig. 398. 

A modification of the method by muscular flaps is the oval flap 
(Langenbeck) in which two flaps run together in a transverse incisidti 
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posteriorly! so that the ivound acquires the shape of the heart on 
playing cards. It is especially fitted for the disarticulation of small 
joints (see the disarticulation of the fingers and toes). For the larger 
limbs it has no advantage over the other methods! except its rapidity 
of execution — which is now seldom of importance! since the intro- 
duction of chloroform and of the bloodless method. Great practice! 
and very sharp knives, which are not to be had in war, are essential 
to its perfect, performance. 

SAWING THE BONE. 

After division of all the soft parts! the operator exchanges the 
knife for an amputation saw (Figs. 412 and 4l3j! applies the edge 


Fig. 412. 



Butcher'ii saw. 


Fig. 413. 



Amputation saw. 


of his left thumb-nail to the bone! to steady the saw (Fig. 414), and 
with long even strokes, without pressure, he saws through the bone with 
moderate rapidity. 

During the use of the saw, the soft parts are strongly retracted 
by one assistant, with his hands or with a retractor of cloth (Figs. 
4 16 and 416) washed in carbolized water; while another assistant holds 
the lower part of the limb firmly, depressing it a little towards the 
end' of the sawing, so that the saw shall ifot become wedged in the 
cut in the bone (B'ig. 417). 

In limbs with two bones, before sawing the latter, the inter- 
vening soft parts must be completely divided, by inserting a narrow 



Tor one bone. 


Betmotore. 


For two bonei. 


on 


knife (see Fig. 398 above) between the bones, first 
«iid then on the other, and bringing its edge to bear oq each 
tax&r M is indicated in Fig. 418. 

, Sbeo ibe soft parts are drawn back with a retractor made of a 
i split in three tails, the middle one being passed between the 
ths dressing -forceps (Fig. 419) and both bones are sawedf 
aaifie- time; ^ 
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Betraoting the soft parts. 


Fiff. 418. 



Manner of using the interosseous knife. 
f = flbuls; i = tibis; i r= interoneooi spsoe. 


After the bones have been sawed off, any points whieK happen 
to project are snipped off with the bone cutting forceps (Fig. 420), 
and sharp corners are removed with a small b&w (Fig. 421) or raand>!- 
ed with a file. • 

Then all divided veaaelBi arteries and veins, which can- b^ 
Vi^gnised as sueh| are ligated as is ropresent^ on pages' 12-Hrl4b Thsb 




Small saw. 

position of the vessels may be recalled to memory before tlici operation, 
if necessary, with the aid of diagrams of transverse sections of the 
limb. It is also advisable to draw out the stumps of the nerve trunks 
which project into the wound with forcei^s, and to cut them off with 
the scissors, as this will diminish or j>revent the pain in the wound 
or in the cicatrix. 

If the surgeon has had sufficient practice in the ligation of the 
vessels, the wound may then be closed, and the constricting band left 
in place until the dressing has been applied. But if he docs not dare 
to leave it, for fear of secondary hemorrhage, he should proceed as 
has been described on page 184. 

CLOSURE OF THE WOUND. 

The wound must be closed in such a way that blood and serum 
can not collect in it, but will pass at once to the surface^ where they 

16 * 
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can be immediately and readily absorbed by the antiseptic compressive 



More useful than any thing else for accomplishing this purpose, 
are the deep and sunken sutures which have been explained on page 

20, and also the use of drainage tubes 
Fig. 422. ^0); of drainage openings (page 

23), and the nietliud of leaving the in- 
cisiou open at the most dependent part 
^ drainage. 

The accompanying illustraiions show 
the application of the sutures after an 
amputation of the thigh by the circular 
method. 

The periosteum which has been 
retracted is brought forward, and united 
over the sawn surface of the bone by 
some catgut sutures (Fig. 422). 

First the deeper (Fig. 422), and 
then the more superficial layers (Fig. 423) 
of the muscular tissues are sewed to- 
gether with long slightly 
curved needles and thick 
catgut; and finally the 
cut edges of the skin 
are brought into exact 
apposition by a double 
continued suture (Fig. 
424), but the lowest 
angle of the wound is 
left open a little , or 
else a couple of button- 
hole openings arc made 
in the skin at each side, 
as has been described 
on page 23 and represented in Fig. 41. Figs. 39 and 40 show the 
mode of action of the deep sutures. If this method is employed, the 
insertion of drainage tubes is unnecessary. 


Deep perfoflteol and muscular 
sutures. 


Fig. 423. 


Fig. 424. 



Qonken muscular eutures. Suture of the akin. 


If the antiseptic permanent dressing, as has been described on 
page 26, and os is represented in Fig. 425, is applied, and the 
constricting band not removed until then, the dressing can generally 
remain for several weeks, until union by first intention is complete, and 
then all the blood which , the patient has lost in consequence of the 
amputation, is found in# the form of a small odorless crust on the inner 
Bj^ace of the dressing. 
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GP:NERAL UrLHS for niSARM'IOllLATlOXS. 

1. Tlio operator jirenerally stanils so as to raro tlio parieiil. mul 
lioMs tlio liinli to be reinov(‘d in liis left liaiid. 

2. For division of tlio soft parts tho tircnlar nn*tIiod is less 
suitable than the flap iiadhod. -Vs there are j^ei/erally lar'^e siirfaei'S 
of bone to bo covered in these eases, proportionally lar^re Haps must 
be formed, either of ekiii alone, or of skin and the underdyiiij^ muscle. 

3. Ill some cases a lar^t* anterior and a small ]M>sterior Ha[) is 
best (knee. shouldcM*, hip): in some cases tlio posterior Hap must he thc^ 
the larger (ankle, metatarsal joints). 

4. For the smaller joints (fingers, toes), the oval method is peculiarly 
well suited. 

5. After division of tho soft parts covering th(5 joint, the latter 
is opened by putting the exposed ligaments slr»»ngly on the stretch by 
proper movement.s of the limb, and then dividing thoin with the knife. 

<3. Tho si'paration is completed by the division of the I'oniaining 
ligaments, and of tho capsule of the articulation, and finally a picco 
may be sawed off from tho joint .surface which is left. In other 
respects tho method of procedure is tl|p same as in amputations. 


AMPUTATIONS AND DISABTICULATIONS OF THE UPPER 

EXTREMITY. 

I. DI8ARTICUUTI0N OF THE THIRD PHALANX OF THE FINGER. 

. (With the formation of a palmar flap from without inwards.) 

1. The hand is held in pronation opposite the operator, who 
seizes the end of the Anger, and flexes the third ^phalanx. 

2. A slightly curved incision is carried transversely acrosfi; the 
head of the second phalanx inch below the articular surface, and 
opens the joint capsule (Fig. 426)» 
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Fig. 420. 



3. Tlic of the knife divides hotli lateral ligaments. The 

hlade ih inserted behind the palmar surface of the third phalanx, 
the edge being directed downwards (Fig. 427), and with sawing strokes 
a well rounded iiap is cut from the jnilmar skin. (Fig. 428). 


Fig. 427. »Fig. 428. 



b. DISARTICULATION OF THE SECOND PHALANX OF THE FINGER. 

(With tormation of a tlap from within outwards, by iraiistixion. ) 

1. The hand is held in su]>iimtion opposite the operator, who 
seizes the end of the finger in extension, and thrusts a narrow knife 
between the skin and the joint, from one side to the other, under the 
crease at the joint, and carries the blade with sawing strokes first to- 
wards liiiii, then upwards, so that a well-rounded flap is formed (Fig. 429). 

2. The Hap is turned back, the joint over - extended , and the 
knife, beginning at the wound, divides with one stroke the lateral 
ligaments, the capsule, and the skin at the dorsal side of the joint 
(Fig. .430.) 


Fig. ,429. Fig. 480. 
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seizes the injured finger with his left hand, and oycr-exteuds it so that 
he can sec the palmar surface. He, then applies a narrow knife (from 
the right side) to the palmar surface of the first phalanx, cuts the soft 
parts here transversely at the level of the stretched web, carries thd 
knife around the right side of the phalanx to the dorsum , and' then 
upwards in a curve to the head of the metacarpal bone — which haa 
been marked beforehand (Fig. 431). 


2. The knife is then ])assed through under the left hand,, at the 
left side of the finger, to the heginning of the lirst ineision, inserted 
dow*n to the bone, and carried at the level of the web around the 

k*ft side of the first phahiiix to its dor- 
hig. 433. aspect, and there drawn upwards iu 

a curve to the end of the first incision 
432). 


3. Both incisions are repeated in 
the same order, but penetrating more 
dee]dy towards the joint, and while the 
finger is drawn to the opposite sidjo 
they divide tins tendons, the lateral liga- 
ments, and the capsule of the joint. The 
wound ]»resents the shape of the heart, 
on playing cards (Fig. 433). 



2. :METirOD BY FLAILS. 


1. Tliis method is best suited to the thumb, index, and little- 
fingers, because these are more accessible from the side. 


Fig. 431. 



A large half-oval flap, the base of 
wliich lies at the level of the joint, ia 
cut from the skin of the palmar, dorsal,, 
or lateral sides of the first phalanx and 
retracted. 

* 2. A smaller skin flap is then form- 

ed on the opposite side, and also turned 
hack (Fig. 434). 

3. Finally, the tendons are divided 
at the level of the articulation, and the 
latter opened on every side. 

NB. The disarticulation is repre- 
sented on the ring finger with two small 
lateral flaps, on the middle finger with 
the oval incision as seen on the palmar 
surface. (Pig. 434). ; 
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d. DISARTICULATION OF THE THUMB AT THE CARPAL JOINT. 

1. OVAL METHOD. 


1. The first incision begins on the ulilnr side of the lirst phalanx, 
at the level of the web, is carried oblii|iiely over the })halangeal-ineta- 
cari)al joint to the radial side of the iiietacarj)al boin», and along this 
to ifs base. 

2. The second incision is Fig. 435. 

carried from tin? same point aroninl 
to the radial side, and meets the 
first in the niiddh^ line of the 
metacarpal bone (Fig. 435). 

3. By repeated cuts in the 
same direction along the bone, tin? 
latter is isolated from the muscles. 

4. Tlie articulation lictwceii the trape/inm and the metacarpal 
bones is opened from (lie ulnar side, and in so doing, tiio edge of the 
knife must be kept close* to tint base of the metacarpal, so as not to 
open the joint between the trapezium and the metacarpal hone of the 
fore-finger — which communicates with the other carpal joints, 

5. The division of the ligaments of the radial si*h? (Fig. 43fi) 
completes the operation, which leaves a linear scar (Fig. 437). 



Fig. 436. Fig. 437. 



2. METHOD HV A LATERAL FLAP, AOCORDIXO 
TO V. AVALTHh?R. 

1. The thumb is abducted, the knife placed at the middle of the 
web, and carried upwards with sawing strokes betwef?n th.e first and 
second metacarpal bones until it reaches the ulnar border of the first 
metacarpal (Fig. 438). 

2. Avoiding the joint between the metacarpal bone of the fore- 
finger and the os trapezium, the point of the knife is carefully passed 
behind the base of the bone, and the cari)o - metacarpal joint is thus 
opened. 

3. The thumb can then be more strongly abducted, the knife^ 
palses through the articulation to the radial side of tlie metacarpal 
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2. An incision is made on the Jback of the hand, beginning at 

the web, of the thumb , and passing obliquely^ upwards to tlie iqiper 
third of the second metacarpal, and thence over the three inner meta- 
carpal bones to the ulnar border of the hand, where it meets the pal- 
mar incision (Fig. 442). • 

3. After both flaps have been dissected up to the neighborhood 
of the carpo-metacarpal articulations, the latter are opened from the 
ulnar side, the hand being lield in strong adduction, until even tlie 
articulation between the second metacarpal and the os trape^siiini is 
severed. In so doing, tlie cuts must be made very carefully and 
always against the two bones, to avoid injury of the joint between tlm 
os trapezium and the metacarpal of the thumb. 

4. The preservation of the thumb is of the greati*st advanlagif 
for the usefulness of tin* stump (Fig. 433). 


Fig. 442. Fitf. 443. 



Dorsal incision. Appearance of stump. 

Disarticulation of the metacarpal bones of the Angers. 


f. DISARTICULATION AT THE WRIST. 

1. CIRCULAR METHOD. 

1. A circular incision surrounds the hand at the middle of the 
metacarpus, inch below the styloid processes. 

2. The skin is dissected up with vertical cuts, until it can be 
turned back above the styloid processes like a cutf. 

8. The hand is pronated and strongly flexed; an incision, slightly ^ 
eonvex above, carried across the dorsum from one styloid process to 
the other^ divides the extensor tendons and opens the wrist joint. 



4. The lateral ligaments^ are divided below each styloid proves 
and finally, the anterior wall of the capsule and all the Hcxor tendons 
are cut through with bne stroke (Figs. 444 and 445). 


Fig. 444. 


Fig. 445. 



Disarticulation at the wrist by the cir- 
cular method. 


2. METHOD BY FLAPS. 

4 ' 

1. The operator seizes the lower part of the hand, proiiatcS and 
flexes it, and makes a semicircular incision from tlie point of one styloid 
process to that of the other, across the iniildle of tlie dorsum (Fig. 446). 

2. The flap of skin is dissected from the extensor tendons^ 
retracted, and the joint opened -as in the circular method. 

3. The bundle of flexor tendons is pressed into the wound by 
the point of the index l\nger. in the palm, and carefully divided by 
drawing tho knife back and forth ; and then a small flap of skin is cut 
from tho palmar tissues, from the wound outwards (Fig. 447). 

NB. It is well to mark out the palmar flap at the beginning of 
the operation by an incision in the skin. 


3. METHOD BY A RADIAL FLAP (Walthcr, 1810). 

1. A semicircular flap is cut from the skin which covers the 
metacarpal region of the thumb, the base of which surrounds the radial 
third of the carpus, and the point of which reaches the base of ^ 
first phalanx. 
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*■«. 446. Fig. 447. 



Disarticulation at the wrist, flap method (Ruysch). 


2. After the flap has been cUssocted from the muscles of the 
thumb and retracted; a semicircular incision stirroiiiids tlio other 
two-thirds of tlic carinis on the ulnar side (Vig. 448). 

3. The skin is well retracted, and the carpus separated from 
.the bones of the forearm (Fig. 449). 
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g. AMPUTATION OF THE FOREARH. 

1. METHOD BY GD^ULAB ELAPS OF SKIN. 

(See page 218.) 

2. MODIFIED FLAP METHOD. 

(See page 220.) 

Pig. 450. 

Tiaiuvene seotion of the right forearm in its lowest third. 



p,l, palmarii longui. 
n.m. median nerve, 
r. t. tendon of flexor carpi rad. 

(I. r. radial artery. 

5. supinator longui. 
n. r. t. radial nerve. 

extons. os. metao. polliois. 
r. s. {. extensor oarpi imd. long. 
r. e. ft. extensor carpi rad. brev. 
e. d. c. eritensor common, digit. 

M. ta e. extensor carpi ulnaris. 
a. u. ulnar artery. 

wi./'.d. flexor common, digit, profundus. 

In the figurei ulnaris intemus a flexor carpi nlnaria; ez^ 
tensor poll. brev. as ext. primi intemod. poll.; and ext. poll. long. aBso 
ext aecundi internod. poll. 
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Fig. 4B1. 

Tranivene section of the rlcht forearm trough Its middle. 





m. j). 1. palmaris luiisan. 
ineiliun iiorve. 
radial artery. 

m.p.t. pronator radii teres, 
ti. r. radial nerve. 
t. r, tendon of ext. carp. rad. lonff. 
m,e.p. extens. sccundi Interuod. poll, 
a. tt.: ulnar artery. 

NB. lu the figure, radialis iiiternus «= Hex. carpi rad. ; brachio- 
radialis » supinator longus : radialis externus brevis = extens. carpi 
rad* brev.; adductor long. poll. = ext. os. mctacarpi poll.; ulnaris in- 
tei*n. flex, carpi ulnar. ; ulnaris externus = ext. carpi, ulnar. ; extens. 
dig. quint* k ext. minimi dig. • 




a r.: radial artory. 
fi.r.a.: radial nerre. 
n.r.p.: posterior intrross. nerve, 
a.u.: ulnar artery, 
fi.u.: ulnar nerve, 
w.m.: median nerve, 
a./.: anterior interosseous artery. 

* 

NB. In the figure, bracliioradialis == supinator longus; radialis 
. extern, longus and brevis = extensor carpi rad. long, and brev. ; radia- 
lis intemus ais flexor carpi rad. ; ulnaris internus = ilex. carp, ulnar. ; 
.ulnar, externus = extens. carpi Ulnar.; ancon, quart. = anconeus. 
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h. MSARTICUUnON AT THE ELBOW. 

1. CIRCULAR METHCtt). 

1. A circular incision divides •the skin 1^/, inch below the con* 
'dyles of the humerus; the cuff flap is dissected up and retracted. 

2. A transverse cut freely opens the over-extended joint. 

3. A cut above the head of the radius divides the external 
lateral ligament: another below the internal condyle divides the internal 
lateral ligament. 

4. The joint gapes' widely; the olecranon is pressed into tho 
wound: and a cut above the point of tho latter divides the tendon of 
the triceps (Figs. 453 and 454). 


Fig. 453. 


Fig. 454. 



TMurtioulation at the elbow by the 
oiroular method. 


Appeeraaoe of the etump after 
diaartioulatioiL at the elbow by the 
oiroular method. 
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Fig. 466. 

c 

Traiuverie seotton of the right elbow Joint at the level of the oondylee. 



ti. c. e. : ext. GutttiioouB norvo. 

V. c. : ceplialic v«tn. 

fi. r.: luuBCHlo-tpiral norve. 

V. m.: moilian vein. 

V. h.: baBilic vein. 
ii.G.m.*.: ttrenUr iiit. cutan. nerve, 
fi. m.: inetlian nerve, 
m.r.: flex, carpi ratlialia. 
ti.li.: ulnar nerve. 


NB. In the figure , radialis externus — ext. carp. rad. long. 
brachialis internus = bracli. auticus ; anconeus quartus = anconeus. 


2. METHOD BY FLAPS. 

1. A curved incision, which begins 1 inch below one condyle 
‘and ends 1 inch below the other, outlines on the anterior surface of' 
the forearm a large semicircular Hap of skin, which is dissected up and. 
retracted. 

2. The arm is strongly Hexed nt the elbow, and rotated so that: 
the back part of the joint is directed* forwards. 

3. A slightly curved incision above the olecranon exposes ita. 
point (Fig. 456). 
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4. A transverse cut from one condyle to the other divides the 
tendoji of the triceps and both lateral ligaments; a second divides all 
the soft parts on the anterior side of the articulation. 


Fig. 456. 



i. AMPUTATION OF THE ARM. 

1. ClRCULAJl AIKTHOD OF CELSITS. 
(See page 217.) 


2. METHOD BY OlM^rLAll SKIX-FLAF. 
(See page 218^) 


3. MODIFIED FLAB METHOD. 
(See page 220.) 


16 * 
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Figc 457. 

fTrani^ene seotion of the right arm in its lowest third. 



if. c. cophalic yein. 
n.r. musculo -ipinl nerye. . 
«i».c.6L0. ext. eup. cutaneous ncrre. 
n.c.e. ext. cutaneous neryo. 
a.h.. brachial artery. 

median nerve. 
v.h. basilic vein. 

greater int. cutan. nerve, 
iku. ulnar nerve. 
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Fig. m. 

Thmaverae seotion of the right arm itl 'ite middle third. 



v.e.: cephtlio Tein. 

11. r.: muflculoipiTAl nertc. 
(i.p.: profundft artery. 
n.c.e.p.: ext. cuUd. nerve, 
a. b . : braojbiai artery, 
n.m.: median nerve. 
n.e.i.m.: greater lot. cataii. nerve. 
V. h, : baailic vein. * 
ulnar nerve. 


NB. In the figare, brachialis internus = brach. anticua; anconeus 
internus, brerui and longue ss triceps, internal, external, and long heads. 
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Fig. 459. 

c 


Tronimse section of the right arm below the axilla. 



'fplinlic vi'in. 

2>. m. : icoturalis niiijor. 
f.h.: «m1uii of tlie biceps. 

H.p.: external entaaoous nerve, 
n.i'. in.i.: ffreater int. cutaii. nerve. 

M. »).: 'ncdiaii nerve. 
v.tf.: laailic vein, 
a. If.: irachial artery. 

91. If.: ulnar nerve. 
r.br.: racliial vein. 

91. r.*: musculo -spiral nerve. 

NB. In the' lig^ure, hrachialis internus = brach. anticuB; anconeu 
'internus and longus = triceps, internal and long heads. 

k. DISARTICULATION OF THE ARM AT THE SHOULDER. 

1. METHOD BY FLAPS. 

1. The patient lies at the edge of the table, half turned 
his sound side^ with the upper part of his body somewhat elevated* 
The *more nearly in a sitting posture he. is placed, the more convenient* 
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it is for the operator, but the more dangerous for the administration 
of chloroform (see page 144). • 

• 2. On the outer surface of the shoulder, a square flap with roun- 
ded corners is outlined with the knife. The base of the flap extends 
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from the coracoid process to the root of the acromion and the .broaA 
lower .edge extends below the lo'^prer border of the deltoid musclo'^« 
(Fig. 460). 

3. With bold sweeps of the knife, which pass continually deeper 
into the deltoid, the flap is dissected up to the acromion, and turned 
back so as to expose the outer surface of the shoulder joint. 

4. A bold cut upon the head of the humerus (which is forced 

upwards) above the two tuberosities, divides the capsule and the tendons 
passing over it. • 

5. The head of the humerus is pressed outwards, and the kuife,. , 
applied behind it, cuts through the posterior part of the capsule. 

6. The operator draws the head of the humerus tot^ards 1dm 
with his left hand, carries the knife with long sawing strokes along 
the inner side of the bone, down to 2'/^ inches below the fold of the 
axilla, then turns the edge inwards (towards the thorax) and with ono 
stroke divides all the soft parts — in which are contained the large 
vessels and nerves. 

7. In cases in which it is impossible to control tho supply of 
blood by compression of the subclavian, before the completion of the 
last cut, an assistant must thrust his hand into the wound from above> 
and compress the axillary artery against the skin vritli his thumb* 
(Fig. 461). 

8. Fig. 462 shows tho appearance of the wound after It has be^n ' 
closed by sutures. 


Fig. 461. Fig. 462, 



' at .the ahoiildir method b^hflape.* 
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2. CmCULAB METHOD. 

t 

1. The arm is abducted. A circular inclBion at. the level of the 
lower border of the deltoid muscle divides all the soft parts down to 
tho bone. 

2. Tlie bone is sawed off ati the same level; all injured vessels 
are ligated. 

3. A longitudinal incision, from tiic anterior border of the acro- 
mion down to the circular incision, divides all tlie soft parts dowm to 
the bone. 

4. The lower end of the stump of tho bone is seized with a strong 
bone forceps or with tlie left hand, and, while an assistant separates 
with sharp hooks the edges of the w'ound luado by tho longitudinal 
incision, the operator frees tlic bone from the articulation by the aid 
of strong rotary movenumts (Jfig. 463). This isolation is accomplished 
by sliort cuts always directed against the hone; or, in suitable cases, 
by detaching tho periosteum with elevator and raspatory. 

6. Fig. 464 shoAVs the ap])earance of the stuinj). The lower 
corners of the skin Haps can he cut roimdod, if desired. , * 


AMPUTATIONS AND DISARTICULATIONS OP THE LOWER 

EXTREMITY. 

a. DISARTICULATION OF THE TOES. 

The toi's are removed in the same way as the iingers (pages 229 -235). 

b. DISARTICULATION OF ALL THE TOES IN THE METATARSO- PHALANGEAL 
ARTICULATION. 

1. While the left hand seizes all the toes together, and bends 
them strongly upwards, a curved incision, which (in tho left foot) be- 
gins at the internal border of the Jirst metatarso-phalaiigeal joint, and 
ends at the external border of the same joint of the fifth toe, is made 
in the furrow between the solo of tho foot and the base of the toes. 
(On the right foot this is reversed.) (Fig. 465). 

2. The toes being strongly bent towards the sole, a similar in- 
cision is made on the dorsum across the base of all of them, its ends 
meeting tho ends of the first (Fig. 406). Both cuts penetrate between 
the toes into the middle of the web. 

3. The two semicircular flaps are then dissected up as far as 
the heads of the metatarsal bones. * 

4. Each toe is separately freed, the sesamoid bones at .the head 
of the first metatarsal bone being left in situ. 
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Figr. 465. 



Disarticulation of all the toes. 
Plantar incision. 

^ Fiuf. 107. 



Stump after disarticulation of all 
the toes. 


Fig. 466. 



Disarticulation of all the toes. 
Dorsal incision. 


5. If is not oiioiigh 

skill to easily cover tlio very proiiii- 
iieiit heads of the iiietatarsalsi iho 
latter can ho cut olf, one at a tiino, 
>vith tin* phalangeal .saw. 

*0. Fig. 41)7 .show.s the ap- 

pearance of the .stump. 


C. AMPUTATION OF ALL THE METATARSAL BONES. 

1. A curved incision is made along the anterior marginal farrow 
of the solo from one border of the foot to the other, and the semi- 
circular flap dissected back to the point wliere the amputation i.s to 
be made. 

2. A smaller semicircular flap is cut on tlie back of the foot^ 
the ends* of which meet those of the plantar flap at the sides of the 
foot. Instead of the dorsal flap, a cut can be made half way around 
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as in the circular method, if there is enough skin in the sole to cover 
the stump^ 

3. At the base of both flaps the soft parts on and between, the 
metatarsal bones are carefully divided with a narrow knife. 

4. The soft parts are strongly retracted with narrow strips of 
carbolized gauze or linen, drawn through between the bones by forceps, 
and all the bones sawed through at once, close to the point up to which 
they have been isolated (Figs. 468 and 469). 


Fig. 468. 



Sawing the bdnes. 

Amputation of the foot through the metatarsal bones. 


d. OISARTICULAtlON OF THE GREAT TOE WITH ITS METATARSAL BONE. 

1. The ovid inoiaion is made in the same way as has been 
described for the disarticulation of the thumb (page 233). On account 

-of the great breadth of the base 
Fig. 470. of the first metatarsal, it is well 

to make a transverse incision 
over the joint, which lies about 
1^9 inch in front of the project- 
ing tuberosity of the scaphoid 
bone, at right angles with the 
oval incision at the upper end 
of the latter (Fig. 470), and to 
dissect back the upper and lower 
BisartlouUtim^f^^^M^ with its formed, until the entire 

bone and the jomt are exposed. 

2. The tendons of the extensor proprius, and the flexor longna. 
pdlicis are cut through at the joint, &e latter opened on the dorsat\ 




side, and, the bone being strongly rotated to the opposite side, its 
connections with the first cuneiforqi bone are severed. 

e. DISARTICULATION OF THE FIFTH TOE WITH ITS METATARSAL BONE. 

1. The flap method can be bmployed hero in the same way as 
has been already described for the disarticulation of the thumb (page 233). 

2. The left hand strongly abducts the fifth too from the fourth, 
while the right hand carries a narrow knife from the web upwards 
between the two metatarsal bones with a sawing motion, until it meets 
with resistance. 

3. The ends of the incision must he oxteiulod inch upwards, 
both on the dorsum and on the sole of the foot. 

4. With strong abduction of the ilflli metatarsal hone, its huso 
must be first separated from that^ of the fourth metatarsal, then from 
the cuboid. 

5. The knife is then carried around the tuberosity of the fifth 
metatarsal where it projects above, and thence downwards along tho 
outei® border of the bone, and close to it, with sawing strokes. It thus 
forms a tongue-shaped outer flap, tho point of which must ho rounded 
off exactly at tho level of the first incision in the web (Fig. 471). 


Fig. 471. 



f. DISARTICULATION AT THE TARSO- METATARSAL ARTICULATION ACCORDING TO LIS* 

FRANC (Fig. 472). 

1. At the outer border of the foot, must be found the joint be- 
tween the cuboid bone and the fifth metatarsal, which lies directly in 
front of the tuberosity of the latter; and at the inner border of the 
foot, the articulation between the first cuneiform and the first meta- 
tarsid bones, which is situated inch in front of the tuberosity of 
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Fig. 471 



Disarticulation in the tarso-metatarsal joint, according to Lisfranc. 

the scaphoid. Those two points are to he inarkod witii india ink, or 
a small punctiirt! witli tlie knife. 

2. The foot hoing elevated, a large seniicirciihir tlnp is outlined 
with the Jtiiife on the sole of the foot, from one of these points to the 
other (from left to right), the convexity of the llap being si^fiated 
over the heads of tlic metatarsal hones. 

3. The foot is depressed and strongly extended, and the knife 
carried across the dorsum of the foot from one end of the solo flap to 
the other in a slightly curved line, cutting tlirough all the soft parts 
down to the bone (Fig. 473). 


Fig. 473. Fig. 474. 



4. The small dorsal flap is retracted, and repeated trials are 
made with the point of the knife to open the joint which lies farth^rt 



to the llefb (in the right foot, the fifth metatarsal joint), while the left 
hand strongly depresses the toes. 

5. As soon as the joint gapes, the knife is carried on in a 

slight curve, convex anteriorly, opens the fourth and third joints (a), 
slips over the base of the second metatarsal bone, and opens tlie first 
joint, (c) (Fig. 474). , 

6. The joint of the second metatarsal bone, which lies about 
inch higher than that of the first, is opened by a small transverse 

cut (b); the lateral connections of tlic bone with the first and second 
cuneiform bones, between which its base is inserted, are divided with 
the point of the knife — the edge of the blade being directed upwards 

(Fig. 475). 

Fig. 475. 








Fig. 476. 


Fig. 478. 



Lisfranc's amputation. 

7. Now all the articulations open more widely, tlie knife divides 
the rest of the ligaments at the sides and towards the solo, and cuU 
through the greater part of the muscular tissues in the sole; its edge 
is then directed forwards, to complete the plantar flap (Fig. 476). 
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Fig. 477 shows thi Appearance of the wound befoM it is closed, 
and Fig. 478 the appearance of the stump. 

g. DI8ARTICUUTI0N THROUGH THE TARSUS, ACCORDING TO CHOPART. 

1. The disarticulation takes place through the joint between the 
scaphoid bone and the head of the astragalus internally, and between 
the cuboid and the os calcis externally (Fig. 479). 

Fig. 470. Fig. 481. 



Ohopsrf • amputatiOB. 
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2. The line of the joint is found m the inner border of the 
foot I inch above the tuberosity of the scaphoid, and on the outer 
border 7 ^ inch above the tuberosify of the fifth metatarsal bone, and 
is mftrked before beginning the operation. 

3. The foot being elevated, a curved incision is carried acrosK 
the sole, passing forwards from ihe point marked nearest the left hand 
to a point situated behind the heads of the metatarsal bones as far as 
the thickness of the thumb, and then transversely across the sole; and. 
finally, at the outer side of the foot, backwards to the point marked 
nearest the right hand (Figs. 4B0 to 482). 

4. The foot is lowered and prc 8 .sed strongly downwards, .and the 
knife is applied at the left angle of the wound and carried in a slight- 
ly curved line across the dorsum of the foot, dividing only the skin, 
to the right angle of the phiiitar incision (Fig. 483). 


Fig. 484. 



Complylliiff the phmtar flap. 

Ohopsri'a amputation. 
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6. The small dorsal flap is strongly retracted, a bold transverse 
eat across the joint divides all the tendons and penetrates at once 
into the articulation, and it is moBt*certain to first enter it above the 
taberosity of the scaphoid — which is plainly to be felt. 

6. The joints open with a cracking sound under the edge of the 
knife as it passes over the somewhat ^-shaped line of the articulation. 
The point of the knife divides the ligaments, put on the stretch every- 
where, the plantar side last of all, until the anterior part of the foot 
can be bent entirely back towards the heel. 

7. After the plantar flap has been cut a little deeper at both 
sides of the foot, the blade of the knife is applied in the wound to the 
inferior surface of the isolated scaphoid and cuboid bones with the 
edge directed anteriorly, and carried forwards with a sawing motion ta 
complete the plantar flap (Fig. 484). 

8. Fig. 485 shows the appearance of the stump. 

h. 8UBA8TRAQAL0ID D18ARTICULATI0N OF THE FOOT ACCORDING TO MALGAIGNE. 

1. Two lateral flaps are formed by an incision which begin^ be- 
hind, close above the tuberosity of the os calcis, dividing the tendo- 
Achillis from it, then passes around the external malleolus in a sweep- 
ing curve, crosses the lower half of the os calcis (Fig. 486), thence* 


Fig. 487. 



OubMtmialold dinrtioulatioa of the foot aeoordlng to MelgaigBe. 


rises directly across the middle of the cuboid to the dorsum of the fooV . 
passes over the anterior border of the scaphoid (Fig. 487), and de*-* 
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ficends vertically at the middle of the inner border of the foot (Fig. 488) 
until it reaches the center of tho aole (Fig. 489). Thence, bending 
in a fight angle, it runs backwards, and meets the commoncoment of 
the incision at the inner border of the tendo Achillis. 


Fig. 489. 



SubMtragftlold disartioulstlon of the* foot according to Malgaigne. 


2. The two flaps are dissected from the bone, until both lateral 
surfaces of the os calcis and of Chopart’s joint aro exposed. In dis- 
secting them up, care must be taken not to come too near the lower 
end of the malleoli, for fear of injuring the ankle joint. 


Fig. 491. 



Appeaxance of aiump. 
!?• 



260 


3. The anterior part of the foot is removed by cutting through 

Chopart’s joint. • 

4. The anterior end of the os calcis is seized with a bone\for- 
ceps, and while the bone is drawn downwards and supinated, the exter- 
nal lateral ligament is divided with a narrow knife, inch belovr the 
point of the external malleolus, and the knife is then inserted into the 
depression in front of the malleolus, and the strong calcaneo-astragaloid 
interosseous ligament is severed. Finally, while the os calcis is continu- 
ously rotated on its long axis, the posterior calcaneo-astragaloid ligament 
is divided about 1 inch below the internal malleolus (see the figure of 
the ligaments, under resection of the ankle). 

5. In spite of the very irregular shape of the lower surface of 
the astragalus (Fig. 490), this operation furnishes a stump which is 
very useful for walking. 

i. DISARTICULATION OF THE FOOT ACCORDING TO 8YME. 

1. The foot, iicxcd at a right angle with the leg, is well elevated, 
and a deep incision, penetrating to the bone throughout its course, is 
made from the apex of one malleolus (that to the left of the operator)* 
to the other, crossing the sole of the foot transversely (Figs. 492 to 494). 

2. The foot is lowered, pressed strongly downwards with the left 
hand, and a second incision made transversely across the anterior sur- 
face of the tibio-tarsal joint from the apex of one malleolus to that of 
the other (Fig. 496). 

3. A transverse cut across the articular surface of the astragalus 
opens the joint iii front ; two cuts below the two malleoli divide the 

Fig. 493. 



DiMurtioulation. of the foot aooordiBa to 8 jme. 



Disarticulation of the foot according to Syme. 


lateral ligaments, and the upper articular surhice of the astragalus 
comes out freely. 

4. While the left hand constantly forces the foot towards the 
back of the leg, and turns it on its axis alternately one way and the 
other, the os calcis is dissected from the cap of the heel-flap and divided 


Fig. 49«. 



DisaHieiilattoii of the foot acoording to Syme.. — Disieetinff out the os oalcis. 


STino's dliarticulation of the foot. 




from the tendo Achillis by cuts which are made close together, and 
alternately above, and laterally* (and, when the bone has been 
nearly extracted, from below and behind), but always directed against^ 
the bone (Fig. 496). 

NB. In secondary operations it is well to shell out the os calcis from 
the periosteum with elevator and rispatory instead of using the knife. 

5. The heel-fia]) and the skin are retracted above the malleoli; 
and n circular cut, made just above the joint surface of the tibia, di- 
vides the rest of the soft parts (tendons and periosteum). 

6. The saw cuts across the bone so as to remove only the two 
malleoli and a thin layer of cartilage from the articular surface of the 
tibia (Figs. 497 ^and 498). 

Or the ninllooli alone may bo removed with the bone -cutting 
forceps, ns Syme has done several times. 

7. After ligature of all tig; wounded vessels, the skin is perfora- 
ted at the outer edge of the tendo Acbillis with a narrow knife, 
a drainage tube drawn through the opening, and then the wound 
brought together with sutures (Figs. 499 and 500). 

k. DISARTICULATION OF THE FOOT ACCORDING TO PIROGOFF. 

Aniiaitatio tibio- calcanea osteoplast ica. 

1. The Koft ])arts are divided in the same manner as in Symons 
method. 

2. After tlie joint lias been freely opened, the foot is bent strongly 
backwards until the sustentaculum tali appears. 


Fig. 601. 



HiMvUoiitatlon of the foot aeobrdliis to Ffrogoff — sawina the oe oeleie. 


Lines of the saw-outs. 


Fi|B^. 603. 


3. The saw is applied to the upper 

surface of the os calcis directly behind the 
sustentaculum tali, and the bone sawed through 
exactly in the line of the incision in the sole 
(Figs. 601 and 602). < 

4. Both malleoli and a thin layer of the 
uHicular surface of the tibia are sawed off aa 
in Syme's method. 

5. The tendo Achillis is cut across just 
aboYo its insertion and an opening made in 
the skin at the same place for the introduc- 
tion of a drainage tube. 

6. Fig. 603 shows the appearance of the 

stump. 


I. QONTHER’S modification of PIROGOFF’S method. 

1. The incision in the sole begins and 
ends just in front of the malleoli, and passea 
transversely across the sole in the neighbor- 
hood of the posterior border of the scaphoid 
bone (tigs. 604 to 606). 

2. The dorsal incision forms a sAiall 
semi-circular tlap which reaches to the scaphoid boue (Fig. 507). 

3. After the joint has been opened, the soft parts are dissected 
up, obliquely upwards and backwards, as far as the attachment of the 
tendo Achillis — in this dissection, any injury to the posterior tibial 
artery must be carefiilly avoided. 

4. Just in front of the attachmeat of the tendo Achillis, a meta- 
carpal saw is applied to the os calcis and the bone sawed obliquely 
from the posterior, superior part forwards and downwards. 

6. The tibia and fibula are also sawed obliquely — from behind 
forwards, and from above downwards. 





OOnther's modifloation of PirogofTs operation. 


6. By this method, the sawed surfaces of the bones can be easily 
applied to each other without division of the tehdo Achillis. 

7. In this operation and in the preceding, it is well to ,bore 
oblique holes through both bones with a fine awl, and to fasten them 
together with strong strands of catgut. 
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m. LE Fours MODIFICATION OF FIR000FP8 OPERATION. 

(Altered by the tuthor). ^ 

1. The plantar incision begins inch below the apex of the 

external malleolus (on the right foot), runs in a slightly convex line 
across the sole over the cuboid And scaphoid bones, and ends on the 
internal side 1*/^ inch in front of and below the internal malleolus 
(Figs. 509 to 611). 


Fig. 609. 



Le Fort’s modifloation of FirogofTs operation. 


2. Tlio dorsal incision, between the same points* forms a slightly 
convex flap, the anterior ed)fe of which lies in the line of Ghopart’a 
joint (Fig. 512). 

3. The dorsal flap is dissected up to the tibio* tarsal joint, and 
the joint opened as in PirogofiTs operation. 

4. The foot is turned backwards, and the upper surface of the 
os caleis dissected out, sufficiently to idlow a narrow saw to be applied 
beidnd the upper edge of the tuberosity of the os calcis, so thi^ the 
auperior third of the bone can be removed by a horizontal out, directed 
from behind forwards (Fig. 613). 

. 6. As soon as the saw enters Chopart's Joint, the bonea vtbidi 
form this articulation are separated as in Chopart's operation. 







Lines of the aaw-oiits. 


. Dsraal incision. 

6. The two malleoli and the low'er articular surface of the tihia 
arc sawed off as in Pirogotrs operation. 

7. Or the os calcis can he sawed \rith the narrow saw, so as to 
form a concave surface ; and the bones of the leg , so as to form a 
.convex one — ns suggested by von Bruns (Fig. 514). 

8. Tlie stum]) furnished by this method has a very broad surface 
for walking (Fig. 516). 

Fig. 616. 
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9. In all these operations it is advisaijia, after the soft parta 
have been brought together^ to fasten the bones to each other by a long 
steel nail, driven from the sole through the os calcis deep ufto the 
tibia. With antiseptic healing of the wound, the sawed surfaces unita 
quickly, and the nail does not cause suppuration. 


n. AMPUTATION OF THE LEG. 

1. METHOD BY CIRCULAR SKIN -FLAP. 

(See page 216). 

2. MODIFIED FLAP METHOD. 

(See page 220). 

Two lateral ilaps of skin (see Fig. 408) are particularly suitabla 
to amputation in the lowest third (above the malleoli). 

An anterior skin-tlap is liable to be pressed upon from . wUhia 
by the sharp angle of the sawed surface of the tibia. 

A posterior skin-flap draws the edges of tlio wound open by 
its weight. 

The formation of a lateral flap with a semi-circular incision on 
the opposite side (according to von Langenbeck) is very useful for the 
two upper thirds of the leg. It is only necessary to remember that 
tlio base of the skin -flap should be somewhat less than half the circum- 
ference of the fimb at the point of amputation (Fig. .516). 


Fig. 516. 



Amputatloii of the leg with one latessl flap.. 
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Fig. 617. 

Transverse section of the right leg in its lowest third. 


P 


* n.p.B.: Hrprrflcijl piTutinul iiitvp. 

0 . p. : ii.troitcal artary. 
p. 1. : pvroiiMia Iniigus. 

V. ».e.: ext. Mplieiiiiua Tcin. 

•I. M. m. ; ext. B.iphenoua nerra. 
t. a. : tendo AchlUia. 
t. p. : tendon of tlio plniitariii. 

«i, t. pt. : poet. tibM iicrre. 
a. t.p.: pint, iibUl artery. 

V. «. t.; 4nt. aapliaiiiiiia vein. 
n. »ph. m. ; int. eapbapoui nerve. 
a. t. a. : anterior tiblal artery. 

e 

NB. In the figure, ext. hal. long. = ext. proprius pollicis; and 
Bexor halucig long. «s flex. poll. long. 
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o. I. o.; Mttrlor ttbial Artorj. 
w. t. A. Ir^^leaior pnptim polliclt. 
Am* long. poll. 
a.p.; poronoAl artor/. 
a. e.fc: osl. poit. eatuiMiil aerro. 
fi. M.; tal. npboBOM aorro. 

' V. f. OA. MphOBDBI Tola. 

V f. p.: toadoa of tho plaataiii. 

^ n. qplluai.; ial. Mpbtaoai aorvo. 

0. «. f.: iat lapbtBoaa Tala. 

«. if.: pool., Ubtol tmtttj, 
flex. loaf. flifHoraak 


j ^ Hbr fifure, gutroenemiu latanlit and mediali# n est. 
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Fig. 619. 

VNaavwM leetloa e( th* ris&t tog in It* iipp*nBO*t third. 



n. |i. p. : Mterior tiblal nerra. 
a. t. a. : anterfor tiblal- artery. 

I. i.; intennaaoiilar Bpooanroaip. 
fi. p. 9 , : maacnlO'CataBtona jienra. 
a. 0 . e.; poat. oataaeoua oarve. 
n. 99, m. ; asL aapbanoua narva. 

V, 9, 9.: azt. aaphaaooa Tain. 
i, p.: taado plaataria. 
a.e,n,tp.: poat. Mblal avtarj aiu|«|aarra. 
m. p, : poplitaoa. 

n.; int. aapbanoBB aanre. 
v,9, i.: tet, aaphaaouB Tain. 

•* MMITieUUTIOII OF THE LEO AT THE KNEE BY THE CjRCUUR METHOP. ' 

^ 1* A drcular iDcisioii diyidea the skin of the leg 3 incliAs below 

the patella, the knee being extended. The skin la dissected up on ^ 
flidee as high as the lower edge of the patella, and the euff-like flap u 
retraeted. ^ 

9. Rexing the knee, the ligamentum patellae is first cut through 
below that bone, then the anterior part of the capsular ligament 
and the two lateiral ligaments are dirid^ close- to the edge of the 
feamr, so that t|w semi-lnnau, cartileges and the greater part of |^e 
capenlMT ligament shall remain attached to the tibia. 



3. After the knee has been flexed still farther, the crucial liga- 
ments are cut away from the internal surfaces of both condyles of the 
femur; the knee is then extended again, and the remaining sofl; parts 
at the back part of the joint are divided with one stroke of the 'knife, 
from before backwards (Fig. 520). 

Ffe. 520. 



Disartioulation at the knee by t>.e circular method. 

4. The wound can bo united transversely (Vlg, 522); and also 

in a lino from before backwards, so that the cicatrix shall lie between 
the condyles (Fig. 523). ^ 

5. If it is desired to remove the patella and the upper pocket 
of the capsule of the joint, following Billroth, a longitudinal incision 
is made over the middle of the patella, after the circular incision has 
been completed, beginning 1^/., inch above the bone, the patella is cut 
away from the extensor tendon, the latter is turned upwards, and that 
part of the capsule which lies underneath it is dissected out. 

p. OISARTICUUTION OF THE LEG AT THE KNEE BY ANTEBO- POSTERIOR FLAPS. 

1. A semicircular flap, 3 inches long, is made on the bimk of 
the elevated limb by a curved incision which begins inch below 
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Fig. 821. 

Tnuwvene section of the left thigh at the level of the condyles. 





y 

*si. 


v.n.i.: iiitf?rnal biiplicn 
urn.: •(•iniiiiiMiibiuiifis 
f/.: frrauiliK. 
st.; ■viuitf’iidinoBiM. 
a. c.: poplitenl artfry 

Fij^. 522. 



JStump after dinrticulation at the knee 
Ii7 the dreular method. 


r.K.r*. 

I*, .y. I.; vxl. i<a|i)i-iiiiiiN vein. 
N. iiit. p'>|i]iii'al iirrvu. 
u.j/.: ext. p'lplilfal niTTu. 
f/.p,; praf'i’alc'llar liurxa. 


Fi<r. 523 . 



Stump after diaarticulation of the knee by 
the circular method with eztirpaUon o* 
tho patella. 

18 
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the middle of one condyle, and terminates inch below the middle- 
of the other condyle, and this flap is dissected from the fascia .up 
to its base. 

2. The limb is lowered, flexed at the knee, and a larger flap of 
skin, 4 to 5 inches long, is outlined on the anterior surface between 
the same points. This flap is dissected up to the lower edge of the 
patella, and turned ux)wards (Fig. 524). 

3. The separation of the articular ends of the bones is effected 
in the same way ns in the circular method. 

Fig. 525 shows the appearance of tho stump. 


Fig. 524. 



Dliartloulation at the knee hy antero- 
posterior flaps. 


4. If skin is wanting^ to make sufficiently large flaps, or if the- 
lower surface of the condyles of the femur is diseased or injured, a piece 
can be sawed from the condyles of the femur — Carden’s amputation 
through the condyles. The sharp angles of the sawed surface must be- 
ronnded off afterwards with the saw or the bone cutting forqjsps. Or- 
the bone can be cut in the first place with a narrow saw in a cunre^ 
parallel to the articular surface of the condyles (Butcher). 
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If the patella is healthy, it can be made to unite with the sawed 
surface of the condyles, and the stump thus made longer (Gritti's os- 
teopajftic lengthening of the femur). To accomplish this, the carti- 
laginous surface of the patella must he >awed off and the latter securely 
nailed to the sawed surface of the condyles after the wound has been closed. 

The following methods are suitable for amputation of tho thigh : 

The circular method of Celsus 
* (see page 217). 

Method by circular akin-flap 
(see page 210). 

The modified flap method 
(see page 221). 

Fijf. 526. 

Transverse section of the right thigh in its lowest third. 



n. p. : ext. popliteal nerve. 
n.i.: int. poplitexl nerve, 
t*. e. : int. f.a: ^enoue vein. 
ti.M. tn.: int. ea lienoui nerve, 
a. c. : femoral arterj. 

NB. In the figure, biceps femoris longus and brevis «= long and 
short heads of biceps ; vastus medialis and lateralis =» internal and ex- 
ternal vastus. 


18 * 
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Fig. 627. 

Transverse section of the right thigh in its middle third. 



n. 9. m.: int. naiilionotiH iiorv 
n. c.: femoral artery, 
yi. f. : sciatic iiervo 
a.p.z profunda artery. 
ws.i.i saphenous Tein. 
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Fig. S28. 

Tranaverso section of the thigh in its uppermost third, 
//.r. 



(I. c. ; fi'iiioral arlfry. 

ji. ff. : iiit. ||l•r\e. 

K. }•. : pruriiiidii iiricry. 

11. i.: Hrialio ii.rrvo. 

H.: 

r.: iiit. Naiilini'piiH vein. 
r.n.g.: brauclifi '"f th« (•ciatio arl-'ry. 

• 

425 shows ii complctofl aiitlsoptio ni.siiiuii alter 

amputation of the thigh, as dercribe«l on page 27. 

Volkninnn’s method for the application and renewal of tin: drCM- 
sing after uinputation of the thigh, is to be rucoiiimonded. 

The patient is lifted up and a block of wood, or a hard ciishifiii 
of cubical shape, covered with rubber, is put under the buttock of th« 
sound side, so that the amputation stump swings free, and docs not need 
to be held during the application of the dressing. This also leaves the 
region of the back so free, that the turns of the spica bandage of tho 
thigh which holds the dressing in place, can ho easily passed around 
the body (Fig. 529). ^ 
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Fig. SS». 



Position of the patient daring the epplloatlon of the dressing. 


q. DISARTICULATION OF THE THI6H. 

1. WITH A LARGE ANTERIOR AND A SMALL TOSTERIOR 
FLAP, ACCORDING TO MANEC (METHOD BY TRANSFIXION). 

1. The patLont is so placed that the half of the pelvis on the 
injured side projects over the edge of the table. The upper part of 
the body must bo well secured, and the scrotum drawn upwards, and 
towards the sound side (Fig. 530). 

2. After the limb has been made bloodless in the manner descri- 
bed on page 175, a large anterior flap is cut from wdthin outwards as 
follows: — The operator thrysts a long pointed amputation knife (see 
Fig. 398) into the limb, parallel with Poupart’s ligament, entering it at 
a point halfway between the anterior superior spine of the Uium and the 
apex of the trocliautcr, and cautiously grazing the head of the femur 
(the capsule of the femur being opened in so doing); he then turns the 
point of the knife downwards and inwards, and brings it out on the 
inner side of the thigh near the perineum (Fig. 631). Carrying the. 
knife downwards with quick sawing strokes, he cuts a well-rounded flap 
7 . to 8 inches long, which is immediately reflected above, and securely 
held there. 

3. The knife is passed under* the thigh to its inner side, and 
small posterior flap cut from without inwards, ito convexity exten^t 
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Diflartioulation at the thigh with antcro-postorior flapa. 
Fi^r. 531. 



Fonnation of the anterior flap by transflzion. 


ing below the glateal fold, and it« base meeting the base of the other 
flap (8n the inner and outer sides of the limb (Fig. 532). 

4. A bold cut, made peqiendicularly upon the exposed head 
fit the femur with a small knife (as if the operator intended to cut 
through the head, and leave its upper part in the acetabulum), opens the 
capsule of the joint, the limb being at the same time strongly OTe»« 
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extended, and rotated ouhvards. The air rushes into the articular cavity 
with a sucking sound, the head of the femur comes half out of the 
acetabulum, and a cut through the Hgamentum teres allows it to fscape^ 
entirely. 

Fijr. 53‘i. 



6. The operator seizes the head of the femur with his left hand, 
draws it towards him , and cuts through the posterior part of the 
capsule, the muscles attached to the great trochanter, and all the soft 
parts which stUl remain undivided. 

6. Ono end of a large* drainage • tube is placed in the acetab* 
ulum, and the other brought out of the middle of the wound, and the 
anterior flap turned down and united with the posterior edge of the 
wound, ns is shown in Fig. 533. 


2. DI8AETICULATION AT THE HIP BY THE CIBCTILAR 
METHOD (Vetch). 

1. All the soft parts are cut through to the bone by' e 
bold circular cut, 6 inches below the apex of the great trochanter; then 
K=ihe bone is immediately sawed off at that point. 




stump after diaarticulatiou at the hip with untcro-poMtiMior Hups. 


All thu vfs.'-ols wliioli can In* n-OL'iilzcil , lioih artericn iiiicl 
veins, are seized with chiin|>-tuive)is ami iii^aliil with catgut (sen tlio 
transverse section of the thi«ih in its npiH rmnst thini - • Ki;»'. 528 ). 




3. In cases in which the bloodless method cannot be em- 
ployed, it is advisable to expose the artery and vein by a longitudinal 
incision in Scarpa’s triangle before the circular incision is made (ac- 
cording to Larrey). When this is done, the vessels are secured with 
two clamp forceps and divided between them, the distal ends then being 
ligated, and the central ends held above until the operation is completed 
(Fig. 634). 

4. If all hemorrhage is arrested after removal of the constricting 
band, an amputation knife is thrust down to the head of the femur, 
entering 2 inches above the apex of the great trochanter, and thence 
carried downwards along the middle of the trochanter to the circular 
incision, dividing the soft parts, and penetrating to the bone in its 
entire length (Dietfenbach). 

6. Tlie operator seizes the lower end of the stump of the bone 
with a strong bone forcejis, and, wliile the edges of the vertical incision 
are drawn apart by assistants, detaches the periosteum from the bone 
on every side with the raspatorinni. until he reaches the stronger attach- 
inents of tho muscles, which will have to bo separated from the bone 
by short cuts with a stout knife. r 

6. When the bone lias been dissected free in this way, up to 
tho capsular ligainont, tho latter is opened as has been described above, 
and the head of tho femur freed (Fig. 535). The hemorrhage is usually 
slight in this part of tho operation. 

Fig. 53.5. 



Diaarttoulation at the hip. 


Fig. 636 shows the appearance of the stump. 

7. If the muscles are very nfassive, instead of the circular metiiod 
•^ttacoording^ to Celsus, the ordinary circular skin-flap method can be em* 
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ployed; or a large anterior flap of 
skin can be formed , and the soft 
parts ^divided by a circular cut just 
below the gluteal fold. 

8. If there are not enough soft 
parts in front, a large flap can alsp 
be made posteriorly (von Langenbeck), 
and a transverse incision made in 
front, below Poupart’s ligament. In 
this case, however, it is necessary to 
introduce a large drainage tube as far 
up as tlie stumps of tlie psoas and 
iliacus muscles, wliich retract into 
the pelvic cavity, so that discharges 
may not collect there. 

* 

r. REAMPUTATIpN. 


Fig. 536. 



J. If not enough soft ports have di».nioul»tion at tho 

been spared in an amputation, or it hip by tho circular method, 
they have retracted during tho healing 
of the wound in conseipieiice of iiiHam- 
iiiatory swelling (ostitisj, or if they J , 

have hceii destroyed by gangrene, the 
so-called conical stump (Fig. 5.*J7J 
is formed — that is, tho cud of the 

bone projects so that complete healing \ 

is impossible (ulcus proininciis), or the v \ 

thin cicatrix which has finally formed \ 

breaks down again as soon as the W ' 

patient uses an artificial leg. Stumps / JHl^/ 1 

which remain after a limb has been 

destroyed by frostbite, or a burn, are V 

usually of this kind. 

2. In such cases it was formerly Conical stump, 

the custom to amputate again at a 

higher level, or to attempt to cover the scar by the transplantatioii 
of flaps of skin. But the former is generally unnecessary, and is just 
as dangerous to life as the first amputation, while the latter but 
seldom gives a satisfactory result, because tlie skin of the extremities 
is not well suited to plastic operations. 

3. R is much better to make a subperiosteal resection of the 
stump of the bone — that is, to cut around the scar or ulcerated 
surface of the projecting end of bone, divide the soft parts of tho 
stamp vertically, or laterally (avoiding the regions where the large 
vascular and nervous trunks lie), down to the bone, and to detach tbm. 


Conical stump. 
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periosteum far enougli to allow of the removal of a sufficiently large * 
piece of bone with the small saw,^ or the chain-saw. The hemorrhage 
is generally slight. The wound is united by deep and superficial autures, 
after introducing a drainage tube as far as the sawn surface. It gener- 
ally heals by first intention, and the result is a good stump completely 
covered with soft parts. , 

4. If the first amputation has been near a joint, a subperiosteal 
disarticulation can be subseipiently performed in a similar manner 
(Compare Fig. 535). 


THE INDICATIONS FOB OPERATIVE MEASURES AFTER 
INJURIES OF THE LARGE JOINTS. 

Although the indications for nmputations in general have already 
bc(m discussed (page 167), I consider it necessary to give here the 
indications which can bo laid down for the injuries of the individual 
joints, now that the antiseptic treatment of wounds in general l^is been 
introduced. 


. INJlJlllKS OP THE WHIST. 

1. In extensivt* laceration and shattering of the hand, involving 
tho wrist, primary amputation of the forearm, or disarticulation 
at the wrist is indicated. 

2. In gunshot fractures of the epiphysis of tho radius, the 
ulna, and the carpal bones, as well us in comminution of the 
carpus alone, if the spent ball remains in the parts, primary resec- 
tion is indicated. 

3. In stab- and incised wounds, glancing wounds, or simple 
penetration of tho wrist or carpus by a ball in full force, . conservative 
treatment (antisepsis, elevation, fixation) is to be attempted. 

4. If progressive purulent infiltration occurs, tho joint must be 

freely opened and drained? 

6. If the suppuration continues, secondary total resection of 
the wrist is indicated, if the extension of the septic process between 
the muscles 'of the forearm is not accompanied with such threatening 
' symptoms (septicaemic or pyaemic) that only an amputation above the 
elbow can be taken into consideration. 

6. The object of treatment is to preserve the motions and utility 
of the hand. To accomplish this, oomplete resection is generally 
necessary, but the removal of the carpal bones alone will sometimes 
suffice. The lower end of the idna alone can also be resected, if the 
radio-carpal joint is not involved. Resections of the radius alone do 
give good results. 
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INJURIES OF THE ELBOW. 

y Primary resection, or eSnputation of the arm (or dis- 
articulation at the elbow^ is only iiulicatod wlieii the brachial artery 
has been injured, as well ns the articular ends, by small projectiles or 
incised wounds, or when the forearm has been torn off up to elbow, 
or hopelessly shatterecl by a largo sho*t. 

2. In extensive gun-shot fractures of the elbow, primary reseo- 
tion is indicated. 

•3. If there is no opportunity to n*scct, it is advisable to em])]oy 
conservative antiseptic treatment, until the })eriod of j)rogressive iiillam- 
matory iniiltration has passed. 

4. In simple injury of the capsule of the joint, by stab- or in- 
cised wounds, or. a contusing projectile, conservative treatment must 
be attempted (antisepsis, tixatioii in a positioii of tiexinn to a. right angle)* 

5. .If suppuration of the joiiij begins, secondary resection must 
ho performed, hiit. not in the period «>f inllaiininitory iniiltration. Tho 
dangers of the latter are rather to he met hy fn*!* opening of the joint, 
drainage, and antiseptic irrigation, niitil tin* iiiliammation has reached 
its limits, and healthy sujipiiration has hegiin. 

t). The object of tn*atiueiit is to obtain a movable joint, or, if 
this is impossible, ankylosis with lloxioii to a right anglo — not a 
Ihiil-joint. 

7. Therefore, if the lower end- of the humerus alone is injiireil, 
and it is so shattered that it becomes necessary to remove a coiisideral>lo 
portion of it, tho ulna and radius should he left untouched. Similarly, 
nothing should be taken from the condyles of the humerus, when tho 
upper ends of the hones of the forearm arc extensively injurcMl (partial 
resection). 


INJURIES OF THK SHOULDER. 

1. If the arm has been tom off close to the shoulder, or is 
irremediably shattered by a heavy shot, or if not only tin? shoulder- 
joint, but also tho large vascular trunks rtf the axilla have been injured 
by smaller projectiles, disarticulation of tho upper extremity is 
indicated. 

2. In all gunshot fractures of the iipfior end of the huinerna 
which are at all extensive, primary resection of the shoulder is in- 
dicated. If the comminution of the parts of the joint aifects only tho 
scapula, resection confined to that -bone alone will be sufficient. 

3. Even iu cases in which the joint has been shattered, and the 
soft parts on its outer side greatly lacerated by a lit^avy shot, the limb 
con often be saved by reseotion. 

4. In less severe injuries of the shoulder-joint (opening^ of 
the capsule by stab-, incised, or gunshot wounds, contusion of the liead^ 



of Ae humerus by a shot) oonaerratlTe treatment (antisepsis, fintion) 
can be given a trial. & ' 

6. If suppuration begins in the joint in spite of this treibtment, 
secondary subperiosteid reseotlon is indicated, for the object of 
treatment is to preserve a movable shoulder -joint, without allowing 
the humerus to be too far displaced from the articular surface of the 
scapula (flail-joint). 


6. If ankylosis of the joint follows an injury to the shoulder, 
the utility of the arm can be improved by secondary subperiosteal 
resection. 


INJURIES OP THE ANKLE. 

1. In extensive shattering of the foot, and of the region of the 
ankle, by heavy shot, primary amputation of the leg, or disartiou- 
latlon at the ankle, or through tCie tarsus, is indicated. 

2. In cases of considerable comminution of the articular ends 
of both bones of the leg, and of the tarsus, by smaller shot, primary 
resection of the ankle is indicated. 

3. In less severe injuries of the Joint, (simple wounds of the 
capsule by stabs, cuts, or gunsliot; perforating gunshot wounds of the 
malleoli, or of the astragalus alone; limited comminution of one malle- 
olus, or of the astragalus alone) conservative treatment is to be 
attempted. (In recent cases, antiseptic occlusive dressing with fixation 
of the foot at right angles to the leg, and elevation; if inflammation 
and suppuration have already set in, provision for the escape of the 
pus, and relief of pressure, by timely free incisions, drainage, and an- 
tiseptic irrigation). 

4. Even when a fragment of a shell has extensively opened the 
ankle joint, but without greatly contusing other parts, conservative 
treatment can be tried. 

.5. In suppuration of the ankle-joint with threatening fever, 
secondary resection is indicated; and indeed, if all three bones are 
injured, total resection (of Jboth epiphyses and of the upper articular 
surface of the astragalus); if the tibia or the astragalus alone is in- 
jured, only these two bones will require resection; but if the external 
malleolus is injured, both it and the upper surface of the astragalus 
. must be resected, in order to secure free outlet to the pus. 

6. As it is desirable to obtain either a movable joint, or anky- 
. losis of the joint at a right angle, with as little shortening as possible,, 
no more should be removed from the bone than is absolutely necessary. 
In many cases it will suffice merely to cut away both malleoli, wiA 
the gouge, or to bore smooth cylindrioal openings in both malleoli and. 
to introduoa,. short drainage tubM into the cavity of the articulation, 
the tmdo Achillis has been penetrated by the ball, and the joint ii^- 
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juredjT posteriorly, a transverse incision in the capsule at the back 
will ^nfBce. ^ 

INJURIES OP THE KNEE-JOINT. 

1. In gunshot fractures of the« articular ends, with considerable 
laceration of the soft parts, or with injury of the great vessels in the 
popliteal space, and when the entire leg has been shattered by heavy 
shot, primary amputation of the thigh, or perhaps disarticulation 
at the knee, is indicated. 

2. in all other gunsliot injuries of the knee-joint, antiseptic oc- 
clusion with fixation should first bo tried. 

3. If, in spite of this treatment, suppiiratioii occurs, with high 
fever, there should be no delay in at once undertaking the antiseptic 
incision and drainage of the joint, and at the same time all fragments 
of bone which are entirely isolatell, and all foreign bodies, must bo 
removed. 

4. If threatening suppuration still continues, or the drainage of 
the joint seems insufficient, the typical resection must be undertaken. 

5. Only ill extreme necessity, when the sepsis of the joint and 
the surrounding parts has gone so fur that preservation of tlie limb 
seems no longer possible, should secondary amputation of the thigh 
be performed, in the attcm])t to save the paticuii’s life. 

fi. The attainment of ankylosis of the joint in extension, with 
the least possible shortening, is the aim of resection. 


INJURIES OF THE HIIMOJNT. 

1. In very severe gunshot fractures of the hip -joint (ex- 
tensive comminution of the upper end of the femur with great lacera- 
tion of the soft par{s), in injuries of the joint with laceration of the 
large vessels, or with simultaneous severe injury of the knee-joint, and 
when the entire limb has been torn oiT, with splintering of the bone 
extending into the joint, primary disarticulation at the hip is indicated. 

2. In all other injuries of the hip which must evidently be fol- 
lowed by suppuration of the joint (comminution of the head or neck 
of the femur, or the acetabulum, separation of the head) primary 
reseotion of the hip is indicated. 

3. If the proposed disarticulation is refused by the patient, 

or if there is no opportunity to perform that operation or a reseo- 
lion before the inflammatory reaction has set in, the dangers of sepsis 
are to be combatted with fixation, extension, antisepsis, drainage, and., 
ice, nntil suppuration is established. Transportation of the wounded 
for groat distances, and by unsuitable means, is to be avoided as^far 
as possible. • 
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4. In less severe injuries of the joint (a ivound grazing the 
capsule, the head of the femur, or the acetabulum) with insignificant 
symptoms at first — as, for instance, when the injured man can still 
walk, conservative treatment by antiseptic occlusion can be attempted. 

5. But if suppuration of the hip -joint makes its appearance, 
secondary resection must be performed. 

6. The object of resection should be to obtain a movable joint, 
in a position of as great extension as possible, and in abduction. 


RESECTION OF THE JOINTS. 

GENERAL DtRECTlONS FOR RESECTIONS. 


1. The object of resection is to remove the injured or diseased 
articular ends, with the least possib|p injury to the soft parts. 

2. The incisions in the skin and muscles should thcreforo lie 
by preference in the long axis of the limb, and every injury of tho 
larger vessels, nerves, and tendons ninst he carefully avoided. ^ 

3. The preservation of the periosteum in connection with all 
tho tendons and muscles attached to it in the neighborhood of the joint 
(subperiosteal resection — von Langenbeck, Ollier) is of the greatest 
importance — both for the course of healing in the wound, and for 
tho ultimate functional powers of the limb, and should therefore ho 
always attempted. The operation is by this method rendered nioro 
difficult in the primary cases, and easier in the later cases. For this 
reason the older method (not subperiosteal) will also be described when 
dealing with tho resection of the individual joints. 


Fig. 538. 



Boipatory. 



Fig. 540. 



Narrow and broad alavmtora of 
YOB Langonbadk. 


Fig. 541. 



Bant alaYOtor. 
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4. In order to preserve the perioa- 

tennis it most be divided in the line of the 
Incision in the skin, and, together with the 
other soft parts, raised from the bone by 

blunt instruments, the raspatory (Fig. 538) 
and elevator (Figs. 539 to 542). . 

5. The fibrous capsule of the joint, the 

ligaments, and the insertions of the muscles 
•can not be separated from the bone by blunt 
instruments , but must be dissected up by 

huives with short strong blades (Fig. 543), 
the knife being held iierpendtcular to the 

bone , and the tissues must always be left 

attached to the neighboring periosteum. 

6. Therefore , in performing this part 
of the operation, the knife aud^he elevator 
must be intelligently alternated , and the 
greatest care taken not to contuse or lacerate 
the periosteum. 

In some cases the labor can bo light- 
ened by cutting off the oxterual surface of 
the bony projections (tubercles, malleoli, con- 
•dyles, trochanters) to which the muscles and ligaments are attached, 
with hammer and chisel (according to Vogt). 

7. After the articular ends have been stripped of periosteum, 
they are made to project through the wound, seized with powerful 
forceps (Figs. 544 to 546) and removed with a saw (Figs. 547 to 
552). Meanwhile the soft parts are retracted and protected by blunt 
'hooks (Figs. 297 and 298), or sharp hooks (Figs. 296 and 299), or 
by a strip of leather or brass (Figs. 560 and 607). 

8. If one of' the articular cuds has been shot away, it may be 
seized with von Langenbcck’s bone hook (Fig. 553), and drawn out. 
If it has been broken into several fragments, each piece is to bo 
seized with forceps and dissected out, unless it is desired to attempt 
'to make them unite in their proper places. 

9. Since the regeneration of a joint is generally most complete, 
when only one articular end is removed, it is advisable, if the injury 
to one articular end is very extensive, only to resect this, and to 
leave the other intact (partial resection). This is particularly true of 
.the upper extremity. 

10. Most resections can be performed with greater advantage by 
the aid of the bloodless method. After the operation has been com* 
jdeted, however, all the injured vessels must be carefully ligated be« 
rfoire the wound is closed , for otherwise secondary hemorrhage is apt 
ato follow, and this may make it necessary to remove the dressing, and 

19 . 




von Langenbeok'n 
bone forceps. 


Fergusepn’s lion*tooth Faraboeufs bone forceps; 
forceps. 


647. 


Fig. 548. 


Fig. 550. 


291 - 



SijFmanowsky', ro»oction «aw. 


Fi]?. 533. 



• ’^aoTOit’* bone hook, 

the wound aKuin „ 

\f 1 , . - 

p!w'*S‘ w1- T?’"”"’ '■“‘•'J f 
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tion Bif^r cause the ligaments and tendons to shrink and form ad-* 
hesions, the joints of the limb to grow stiff, and the muscles weak and 
atrophic (paralysia of disuse). 

To the inexperienced, the whole limb then appears to have be- 
come useless, and in fact it will remaiu in this worthless condition .if 
nothing is done to relieve it. » 

12. To avoid this condition, or to relieve it, methodical pas- 
sive motion must be undertaken in all the joints of the extremity, 
immediately after the cicatrization of the wound. If there is great 
pain at first, chloroform anaesthesia should be employed (apolyse 
according to Neudorfer). 

13. The joints of the upper extremity, especially the fingers, in 
which it is desirable to have motion very early, can bo kept movable 
from the beginning, by cautious movements, such as giving them a dif- 
ferent position every time the dressing is renewed. 

14. The functions of the muScles and nerves can be restored 
by wann baths and the use of electricity. Methodical kneading of 
tlie limbs (massage), preceded by a cold douche, and followed by 
gymnastic exercises, is generally still more efficacious for this purpose. 

16. If too great mobility and relaxation of the resected joint 
(flail-joint) is 4he result of the operation , it can be lessened by a 
supporting apparatus. 

EESECTION OP THE INFERIOR ARTICULAR ENDS OP THPi 
RADIUS AND ULNA. 

>¥1111 bilateral incision. 

1. A longitudinal incision, begmning below the styloid process 
of the ulna , is carried through the skin for about 2 inches upwards, 
along the internal surface of the ulna (Pig. 664). 

2. The periosteum is divided exactly in the same line, between 
the extensor and flexor carpi ulnaris muscles, and raised from the bone 


Fig. 664 . 
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with raspatory and elevator, on the posterior 'surface first, and then 
on the anterior surface (pronator quadratus) as far as the interosseous 
ligament (Fig. 566). 

3. The part of the ulna which is thus laid bare, is sawed ofi' with 
the keyhole saw, or cut off with a strong bone-cutting forceps, below 
the upper angle of the wound. 

4. This piece, when sawed off, is seized with the bone forceps, 
twisted around, and removed after cutting the interosseous ligament, 
the lateral ulnar ligament, and the anterior ligament of the wrist (Fig. 
666 and 667). 

6. A second longitudinal incision, beginning below the styloid 
process of the radius, divides the skin for 2 to 2^/^ inches upwards, 
along the external surface of the radius. 

6. The tendons of the extensor ossis metacarpi and primi inter- 
nodii pollicis, which cross the radius obliquely, are drawn aside while 
the hand is bent far backwards (Fig^ 558). 

Fig. 558. 



7. The tendon of the supinator longus (Fig. 659) is cut from 
the styloid process of the radius, the periosteum of the radius is 
divided longitudinally, and is raised from the bone, together with the 
sheaths of all the tendons, by raspatory, elevator, and knife, first on 
the posterior, and then on the anterior surface (pronator quadratus), 
until the soft parts can be retracted, and the bare bone exposed on ali 
^des, for a distance of Vj^ inch above the joint surface. 



S95 


Fig. sse. 


fltx, tarp, rad. 



r.rf. 08 . metiie. jtoft, 
ext. prim, iiiientod. poll, 
ext. cnrp. rad. lomj. 
ext. earp. rad. hrer. 

ext. nee. internod. pull. 


Muscles and tendons of the radial side of the left wrist, in extension 
(according to Uenko}. 


In primary resection, tin; pcrlosteiini i.s !i(1)it*rcnt to tlic boiio 
that it is very oifBcult to sG 2 ):irut« it, while innininininijr its connection 
with the tendon sheaths, and without injuring th(i latter. 

In this case it is advisable (according to Vogt) to scfiarato n 
thin layer of bone, together with the perio.'iteuin, with a .sharp chisel, 
iirst from the posterior, and then from the anterior surface of the radius, 
and finally from the styloid 2 )rocc.ss. undAr tln^ extensor ossis mctacarpi 
pollicis. 

8. A wide strip of brass is passed through on the anterior side, 
between the bone- and the periosteum, to protect the soft parts, and 
while the periosteum and the soft parts of the posterior side are drawn 
upwards with a similar strip or a blunt hook, the lower end of the 
radius is sawed off with a keyhole saw or a small resection saw (Fig. 560). 

9. The piece sawed off. is seized with the bone forceps, drawn 

out of the wound, and separated from the carpal bones by division of 
the capsule and ligaments of the joint — external lateral, anterior, and 
posterior ligaments (Figs. 556 and 557) — . ^ 
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Fig. 660 . 



Sawing off the radius. 

h 

Fig. 681 . 



Vertical aeotioB of the right wriat* 


10. If only the lower ends of tUe bones of the fotesnn ftre in- 
jored or dmased, the carpal bones are left nnfa >n«hi»d. Bat if ercn 
one of the intercaqml joints has been opened, all the carpal Inmes (with 
.pqrfaapa the exception of the trapesinm and the pisiform) most beLn- 



297 


movedi for all the joints between the individual carpal bones, and be- 
tween them and the metacarpal hopes, comronnicato with pne another 
(Fig. ^£61). In this case complete resection of the wrist should bo 
performed. 


C0MPLP:TE RESECJTIOX of the WJtlST. 

With the dorso-radial incision of von Lnngcnbcck. 

1. The operator should be seated at a small table, upon which 
the hand is laid palm downwards, and slightly drawn towards the ulnar 
side. An assistant sits opposite to him. 

2. An incision, beginning at the middle of the internal bordiT 
of the 08 inetacarpi indicis, divides the skin, passing U])ward8 for 4 
inches, to a point on the middle of the posterior surface of the radius 
above the epiphysis (Fig. 562). 

« 

Fig. ri«2. 



Resection of the wrist according to von Langcnbeck. 


3. The incision is carried along flu? outer side of tho extensor 
tendon of the index finger, and without injuring its siuiLth; higher 
up it passes along the internal edge of the extensor carpi radialis 
(where its tendon is inserted into tho base of the third metacarpal 
hone), and divides the annular ligament just between the tendons of the 
extensor secundi internodii pollicis and the extensor indicis, as high 
os the upper border of the epiphysis of tho radius (Fig. 563). 

4. AVLile an assistant draws the soft parts aside with small re- 
tractors, the capsule of the joint is incised longitudinally, and then, 
together with the ligaments, it is separated from the hone as follows: — 

5. First the Rbrous sheaths which contain the tendons of the 
extensor secundi internodii pollicis, and of the extensor riirjji radialis 
loDgns and brevis, where they run in grooves in the radius, and the 
tendon of the supinator longns, must be detached from the hone on the 
outer side of the incision, partly with the knife, partly* with the elevatoiv • 
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Fig. 668. 



6. Next, on the inner side, the tendons of the extensors of tho 
tiiigers, and the fibres of the annular ligament which surround them, 
are to be separated from the 4ione in the same way, together with the 
periosteum and the capsule of the joint, and drawn inwards. 

7. The radio-carpal articulation then lies open. The hand is flexed 
BO that the joint surfaces of tlie upper row of carpal bones appear. 

8. By division of the intercarpal ligaments, the scaphoid bono 
is separated from the trapezium and the trapezoid; and tho semi-lunar 
and cuneiform, from the os magnum and unciform; they are gently ex- 
tracted with a narrow elevator. The trapezium and pisiform may be 
allowed to remain (Fig. 664). 

9. Next the bones of the* lower row are removed. The rounded 
articular surface of the os magnum is seised with the fi^ngers of the 
left hand, or with a dressing forceps, and, while an assistant abducts 
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Fig. 664. 



The bones of the carpus. 


the thuiiib} the liganiontoiiH coiiiieciionH hotween the tnipezoid and ilio 
trapezium are divided. Then the knife is made to peneirate, on the 
inner side of the joint, into the carpo-inetacarpal articulations, by cutting 
through the ligaments on the extensor side of the upper end of the meta- 
carpal bones, while an assistant strongly Hexes the latter. The three 
bones of the lower carpal row (trapezoid, os magnum, and uncifoim} can 
thus be extracted together. 

10. Finally, the epiphyses of the rSdius and ulna are thrust out 
of the wound by strong Hexion of the hand, carefully liared of peri- 
osteum as has' been previously described, and sawed olf. in sawiag ilie 
bones, care must bo taken not to injure the largo dorsal branch of the 
radial artery, which passes across the trapezium to the interval between 
the metacarpal bones of the thumb and index finger (Fig. 559). 

11. After the operation is completed, and the antiseptic dressing 

applied, the limb must be securely fixed upon one of the splints shown 
in figures 135, 293, 196 to 200, 204, and 205. Extension (seo 
page 123), and passive motion of the joints of the fingers, must bo 
begun as soon as possible. • 





RESECTION OP THE ELBOW ACCORDING TO LISTON. 

c 

With the T-incision. 

1. The posterior surface of the elbow, bent at nn obtuse angle^ 
is held in front of the operator, b^ an assistant who seizes the forearm 
with one hand, and the arm with the other (Fig. 565). 


Fiff. 56.5. 



Reseotion of the left elbow joint. 
Detaching the periosteum from the inti rnal condyle. ' 


2. A longitudinal incision, about 3 inches in length, the middle 
portion of which lies along the internal edge of the olecranon, opens 
the capsule of the joint, between the olecranon and the internal condyle 
(Fig. 566). 

3. While the left thumb nail draws the soft parts covering the 
internal condyle strongly inwards, a short knife separates them com- 
pletely from the bone, with cuts directed perpendicularly to the latter, 
until the epicondyle is exposed in the wound (Fig. 565). Daring this 
part of the operation, the forearm must he flexed more and more strongly 
by the assistimt. The ulnar nerve Ues in the middle of the soft parts 
tkiUB dissected ofiP, and does not come in sight (Fig. 567). 
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Vig. 667. 



Beaection of the 
right elbow, 
l-iiieiiioii accurdiog to 





N. u7niirw 


fitxor carpi 
ulnarin 


Ulnar nerve at the back of the left elbow. 


4. By an incitiion carried in a Komicirclo below ilio internal 
condyle, the internal lateral ligament (Fig. 5()B) ie divided, together 
iivith the attachment of the flexor inusclee of the forearm. 

5. The arm is extended again, and an incision is made directly 
across the olecranon, from the lower border of the external condyle to 
the middle of the flrst incision (see Fig^ 565). 

6. The periosteum is detached from the back of the ulna with 
the elevator, beginning at the internal border, and leaving it attached 
to the tendon of the triceps, which must be separated from the apex of 
the olecranon with the knife. 

7. Both are then pushed outwards over the external condyle, 
the joint gapes, and a few cuts divide the annular ligament of the rar 
dius (between the head of that bone and the ulna), and the external 
lateral ligament (Fig. 569). 

8. The joint is now freely open ; the articular end of the home- 

rut is sensed with a bone forceps, and it is sawed off at the edge of 
dhe layer of hyaline cartilage. •. 





Internal oapoot. External aspect. 

LiRanienli of tlio right clbuw*joint. 

9. Tho Upper fibrou of the brachialis aiiticus are divided by a cut 

directed against tlio point of the coroiioid process of the ulna ; the olec- 
ranon is seized with the forceps, and the articular end of the ulna, 

including all that is covered with cartilage, is sawed oif. 

10. Tho head of the radius is also sawed off. 

11. After arresting the hemorrhage, the tendon of the triceps 
is sowed, by means of tho periosteum attached to it, to the periosteum 
of the stump of the ulna, with some catgut sutures. The transverse 
incision is sutured, but tho longitudinal incision is sewed only at its 
two ends, while through the, middle a drainage tube is inserted in the 
cavity of the wound. 


SUBPERIOSTEAL RESECTION OF THE ELBOW ACCORDINO 
, TO VON LANGENBECK. 

With simple longitudinal incision. 

1. An incision, 3 to 4 inches long, is made over the extensor^ 
aurfaoe of the joint just intertial to the middle line of the olecranon, 
beginning 1^/, to 2 inches above the apex of the latter, and rading 2^ 
to inches below it, ki the posterior, border on the ulna, Tho incis-. 


303 


ion in its entire length "penetrates through muscle, 
tendon, and periosteum to the bone (Fig. 570). 

.• 2. The periosteum of the ulna is first de- 
tached on the inner side with raspatory and 
elevator, and the internal hilf of the tendon of 
the triceps is separated from the bone in con- 
nection with the periosteum, by short, parallel, 
longitudinal cuts with the knife — always directed 
against the bone. 

3. The soft parts which cover the inter- 
nal condyle and enclose the ulnar nerve, are 
drawn towards the point of the epicondylc with 
the left thumb nail, and detached from tlic bone 
by curved cuts, made close togetbiT, and directed 
against the bone, until the cpicondyle is entirely 
exposed. The last incisions curve around tin* 
projecting bony point, and divide the attachment 
of the flexor muscles of the forearm, aii;l at tiie 
same time the internal lateral ligament, but with- 
out separating these parts from the periosteum. 


Fig. 670. 



4. After tho (l«tnclicd soft parts have heiii Hegoction of tho riaht 
returned to their original position, the outer elbow with von LanReii- 
part of the tendon of the triceps is drawn out- becks incision, 
wards, and separated from the olecranon by short 

cuts, but left in connection with the periosteum of tl outer side of 
the ulna, w’hich raised from the bone together with the anconeus 
muscle. 


5. By successive cuts with the knife, directed agaiinst the lione, 
tho fibrous capsule of tho joint is sc]iarated from the edges of the 
articular surfaco of the humerus (first from the trochlea, then from 
the radial head) until tho external condyli? conies in sight. 

6. Then the external lateral ligament, and the attachinent. of the 
extensor muscles of the forearm, are sejfhrated from the condyle, so as 
to leave all these parts in connection wdth one another, and with tin; 
periosteum of the humerus. 

7. When the external condyle has thus been laid bare, tlio joint 
is . strongly flexed, the articular ends are made! to protrude through 
the wound, and sawed o£f in succession as before described. 


8. If it is desired to saw off the ulna bfdow the coronoid pro- 
cess, the upper fibres of the tendon of the brachialis anticus must be 
cut away from it, without detaching the tendon from the periosteum 
of the ulna. ' ^ 
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EESECTION OP THE ELBOW AOCOHDING TO HUTEE. 

With bilateral longitudinal incision. 

1. A longitudinal incision, 1 inch in length, exposes the internal 
condyle; a curved incision, passing around its base, divides the internal 
lateral ligament. 

2. Another longitudinal incision on the external side of the joint, 
3 to 4 inches in length, passes over the external condyle and the 
head of the radius. 

,% The soft parts are drawn apart, and the external lateral 
ligament is divided, together with the annular ligament of the radius. 

4. The head of the radius is stripped of periosteum, and sawed 
off with the keyhole saw. 

5. The attachments of the capsule to the humerus are separated 
in front and behind, first from the edge of the radial head,- and after- 
wards from the trochlea. 

6. The humerus is thrust out of the wound by drawing the 
forearm inwards, and as this is done the ulnar nerve slips from the 
posterior surface of the bone. 

7. The articular end of the humerus is sawed off. 

8. The olecranon is stripped of periosteum and sawed off. 


AFTER-TREATMENT. 

After the antiseptic dressing has been applied, the resected arm 
is first laid upon one of the splints shown in figures 133, 135, 149, 
and 283, and secured with gauze bandages. 

. Tlie advice of Koser, to place the resected elbow in a position 
of extension at first, in order to avoid the development of a flail- 
joint, is excellent. In recent years, therefore, 1 have used for this 
purpose either the glass splint shown in Fig. 149, or a splint of simi- 
le shape made of wire. 

But to avoid ankylosis in this position, as soon as the wound 
is healed, or nearly healed, the arm must be bent at the elbow, and 
treated with passive motion at every renewal of the dressing. 

If a flail-joint develops after resection of the elbow, firmness 
and useftdness can be restor^ to the arm by the use of Sooin’s suj^ : 
porting igiparatns (Fig. 671). This apparatus has rubb^ 
attached, to produce flexion. 
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Fig. 571. 



‘Bodn’s apparatus for flail-joint after tcaection of the elbotr. 


RE8E(Tri(3N OF THE SllOI'LDKK. 

With anterior longitudinal incision atM'ordin^ to von Lsiii;reiibi‘(rk (older inothod). 

1. The patient lies on his biick, the shoulder is [lUshcd forwards 
a cushion, the arm bein^ held in such a pfisition that the external 

condyle of the hutneriis is directed forwards. 

2. An incision is made, beginning at the anterior edge of the 
acromion, close to its articulation with tlf^ clavicle, running vertically 
•downwards for 2 to 4 inches, and penetrating through the deltoid muscle 
io the fibrous capsule of the joint, and the periosteum (Fig. 572). 

In order to spare the fibres of the deltoid and the circumflex 
nerve, the incision can (according to OllierJ he placed more to the 
inner side, and carried obliquely downwards and outwards from tho 
outer edge of the coracoid process. 

3. The margins of the incision through tho muscle are drawn 
apaft. with blunt hooks; the tendon of the long head of tho biceps is 
‘seeii lying in its sheath (Fig. 573). 

' 4. . An incision on the outer side of the tendon opens its sheath; 
Ae: knife, with its back tamed towards the tendon, is made to mis* 
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Fig. 572. Fig. 573. 



Beseotion of the ehoulder. 
Anterior longitudinal Inoiaiou according to 
von Langeiibeck. 


up the gi'oovo hetwccii the tuberosities, aud divides the entii'e sheaiji,. 
together with the capsule of the joint, up to the acromion. 

6. The tendon of the biceps is lifted from its groove, and held 
to the outer side with blunt hooks. 

6. Wliile an assistant slowly rotates the arm outwards, the knife, 
with its edge directed against the bone, makes a curved incision around 
thd' lesser tuberosity, begihning at the incision in the capsule, and 
divides the capsule and the insertion of the subscapularis muscle (Fig. 574)^ 

Fig. 674. Fig. 675. 
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7. The arm is again rotated inwards. Tlic tendon of the biceps 
is drawn inwards, and there dropped. 

8. The knife is once more carried from the incision in the caps- 
ule, around and above the greater tuberosity, in a larger circle, and 
divides the capsule, together with the insertions of the supraspinatus, 
infraspinatus, and teres ininur (Figs^ 575 and 576). 


Fig. 67«. 

tiiipritupiiiatus 



9. The head of the huiuenis is tlvriist out of the wound by pres- 
sure from below, seized with a forceps (best witli Faraboeufs forceps, 
Fig. 546 and 577), and, after the posterior attaehiiient of the capsule 
has been divided, is sawed off with the keyliolc saw (Fig. 578j. 

10. If the head of the hunierus has been separated by tht? bullet, 
it must be seized and drawn out with a sliarp bone hook (sec Fig. 
663), or with a bullet screw (.see Fig. 307). If it has been broken 
into several fragments, they can be seized singly by tho forceps, and 
detached with the blunt pointed (Fig. 579). or the probe pointed knife 
(Kg. 680). 

11. In most cases operated upon according to this method, a flail- 
joint is formed, with dislocation of the upper end of the humerus, •or • 

ao? 
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Fig. 677. * Fig. 678. 



au^awkward articulation Mrith the coracoid process. Free active mo- 
bility is much more likely to result when the connection of all the mus- 
cles surrounding the joint with the capsule, and the periosteum of the 
shaft of the humerus, is carefully x>i^c8crvcd iit the time of operation. 
This is the advantage of the following operation. 


Fig. 679. 


Blunt-pointed knlie. 


Fig. 680. 



Probe-pointed resection knife. 


THE SUBPERIOSTEAL OR SUBCAPSUIiAR RESECTION OP THE 

SHOULDER. 

According to von Langenbeck. 

1 to 4 as in the preceding operation. 

6. The periosteum is divided with the resection knife along the 
inner edge of the ^groove between the tuberosities, jwd cmfully HiuA 
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with the narrow eleviitor, from 
the lesser tuberosity to the great- 
er (JPig. 581). 

6. The tendon of the suh- 
Bcapularis (Fig. 576) is se 2 )arated 
from the bone witli knife and 
inousetooth force 2 )S , without de- 

. stroying its coniK^ction with the 
detached periostcinn. During this 
part of the o 2 )eratioii , the arm 
must be? slowly rotated outwards, 
and as the sei»aration proceeds, 
the knife must be frc<|uently alter- 
nated with the elevator. 

7. The arm is again rotati^l 
inwards, the tendon of the biceps 
raised from its groove, and drop- 
ped (^1 the inner side. 

8. The periosteum of the 
outer suvfnco of the ne k of the LlB«mcnt» oJ the .hcldor-joint. 

humerus is detached from the great 

tuberosity, in connection with th.e insertions of the siipraspinatus, infra- 
spinatus, and teres minor, in the .same way ns in Xo. 6. 'riiis sepa- 
ration is somewhat difficult in ^’^bnary resections, hecaiiso the jieri- 
ostcum is usually very thin. 

1). Tho liead of tlio humeriiH is thrust out of tho wound, and 
sawed oft' ns in the operation pre.viously described. If it is desired 
only to resect the head at the level of the npjier bordi'i* of the tuber- 
osities (and this always gives the best results), there is then, prop- 
erly s^ieakiug, no separation of the 2 >(^riostenin. The attaehinenis of the 
muscles arc merely dissected from the bom^ as far ns is necessary, be- 
ginning in the cavity of the joint, and the only jireeantion rerpiired 
is not to cut them transversely, but to maintain their connection below 
with the bone. But as the head of the hiiiiierus can not then he mode to 
protrude from the w'ound, it must be sawed off with thi? small keyhole 
saw, or with a chain saw. 

10. After the hemorrhage has been arrested, an incision is made 
'in the skin at the back of the wound cavity, at the posterior margin 
of the deltoid, through which a drainage tube is introduced into the 
cavity. The anterior wound can then bo compbdely united with deep 
and snperficial sutures. 

An antiseptic cushion dressing, the baiidagcs securing the arm, 
flexed at the elbow, against the thorax like a sling, fully provides for 
ibe fixation of the extremity. • 
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Fig. 683. 


BESEOnON OF THE ARTICULAR SURFACES OF THE SCAPULA. 

1. & reHection of the shoulder joint, nothing is removed /rom 
the scapula unless this hone has also been injured by the bullet, ^ut 

if tho articular surfaces of the sca- 
pula alone are comminuted, and the 
liead of tho liumerus uninjured, it is 
only necessary to remove tlio former. 

2. When ilie gunshot wound 
docs not (as usual) indicate the site 
of the incision, the best method of 
opening tho joint is the following: — 

3. A curved incision, which sur- 
rounds the posterior edge of the acro- 
uiion, and separates the fibres of the 
deltoic^ from it , exposes tln^ }iO'terior 
surface of tlie capsule of tlio joint 
(Fig. i582). 

4. From the iniddb^ of this in-, 
cisidn, ilio knife is directed upon the 
]>osterior Rupi?rior border of the glenoid 
process of the scapula, and cutting 
vertically downwards between the ten- 
dons of the supraspiuatus and infra- 
spinatus to the middle of the great 
tiiherosity, divides tho capsule of the 
joint, and at the same time the skin 
and the deltoid muscle the latter 
ill the direction of its iibres. 

5. Wliilo tho soft parts are 
strongly retracted, the tendon of the 
long head of tho biceps and the cap- 
sule are separated from the moirgin of 
the glenoid process, in connection with 

the periosteum of tho neck of t,he scapula, on every side, far enough 
to allow the removal of the articular surface with the keyhole saw, or 
the extraction of the fragments of the shattered hone with the knife. 

6. The after - treatment is the same as in resection of the 
shoulder joint. 



Beseotlon of tho glenoid pro- 
oesB of the scapula. 


KBSECTION OF THE ANKLE-JOINT. 

Subperiosteal, according to von Langenbeok. 

^ 1.‘ The foot rests upon its inner side, and a vertical incisioii 
inches in length, is made along the posterior margin of the lower 
tend of the fibula; then, bending like a hook aroand the external ma&e^: 
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^dus, it extends up the anterior Fig. 6B3. 

margin for inch. Tills incision 
penetrates to the hone througiiout* 
its entire extent (Fig. 583). 

2. The periosteum I together 
iirlth the skin, the muscles, and 
sheaths of the toiulons, is raised 
with the riaspatory and elevator from 
the anterior and posterior surfaces 
of the bone, until a keyhole or 
chain saw can lie iniruduced behind 
the filnilu, at the upper <iid of the 
incision (Fig. 584). 

NB. The sheaili of the tendon of l»en)iieii.s longiis muscle 

must be spared if possiuie. 

5S4. 




8. The fibula is sawed through, the piece sawed off is seised 
with the bone forceps, drawn forwards with gradually increasing force 
^g. 66S)f and separated from the interosseous ligament. KnaDy, 
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catting from above and. on the inner Bide, , the* posterior inferior tibio* 
fibular li^ment (the lower, very firm part of the interosseous ligamenty^ 
(Fig. 686), and the three strong fasciculi of i^e external lateral ligament 
(Fig. 687), are divided close to the bone. 


Fig. 665. 



Filula 
Ug. intcroaa. 


po9t,-inf» iibio-fib. Ug. 
€9t. tof. Ug., middiU fatekidua ■ 


Ug. deltoid. 

ext. lat. Ug., poet. /‘omMim. 


Cakaneue. 


Usaments of the ankle-joint (poeteriorly). 

4. lie foot is turned so as to rest upon its outer side, and a 
semicircular incisioD, 1^4 to 1*/^ inch long, is carried around the lower 
.border of the intenial malleolas (Fig. 588), and from the middle of 
ihie indjiion, # 0 * second vertical ^cut^ 2 inches long, is made upwards, on 
..the innw'sur&oe of the tibia ’(anchor-shaped incision). 

. 6. Tluf incision penetrates through the periosteum to ih0 . bona« 
^The periosteum is detached in two triangular daps, togefiior ivitii the , 
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Fig. 587. 



Ligamenta of the iinklc-Joint (externally). 


Fig. «88. 



Incision over the internal malleolus. 


skin on tlie iiiiiiT .side (Fig. 589), with the shoaths of the tendons 
of the extensors on the anterior surface, and with tho sheaths of the 
flexors on the posterior surface of the tibia. Finally, ilu* deltoid lig- 
ament is cut away from the edge of th% mnllecdus (Fig. 590). 

6. At the upper end of the longitudinal incision, the tibia is 
sawed across with the keyhole or chain saw — in an ohli«|uo dircciioTii 
on account of the limited space. Tliu piece which is sawed off is 
seized with the bone forceps, and while the elevator presses down the 
periosteal surfhee of the interosseous ligament from above, the fragment 
is gradually turned out of the wound. 

NB. The preservation of the interosseous membrane is espe- 
cially important for the regeneration of the bone (von Langenb^k). 

7. The bone is now held only hf the anterior and posterior 
nttachment of the capsule of the joint This is divided with the knife, 
and in so doing the tendon of the tibialis posticus must not he injurgd. 
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Fig, 589 . 


L Aehill. 

m. tih. post, 

w. flfx. dig. 
m. flex. poll. 

art. lib. jwHt. 



OH .Vf'l/i/l. M. pnll. 

Iniovnul aspect of the ankle uvccordinK to Henke'. 


Fij^. .590. 



Ligaments of the ankle-joint (internally). 


‘ 8. If it is desired to remove the upper articular surface of the 
astragalus, it should be done with the keyhole saw, sawing off the 
articular surface from before backwards, in the line of the semicircular 
incision in the skin, while the sole of the foot is held firmly against 
the top of the table by two hands (von Langenbeck advises to saw off 
the superior articular surface of the astragalns directly alter division 
of the fibula, through the first incision, but not to extract it with t|ie 
, elevator nnttt the tibk has been removed). 
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* 9. If the entire astragalus is comminuted, or its upper articular 
surface has been splintered, the whole bone must bo removed. 

To accomplish this removal, the vortical incision on the 
inner siae which passes- over the point of the mallooliis, is prolonged 
downwards in a curve convex below, parallel to the tendon of the tibi- 
alis posticus, ns far as the. tuberosily of^thc scaphoid. Tlio tendon of the 
tibialis anticiis, and tlie anterior tihial artery are ilrawn outwards; and 
the fibres of the internal lateral lignniont which are attiudicd to tlio 
scaphoid (Fig. 589), and the astragalo- scaphoid ligament (Fig. .590), 
arc cut throiigli. Tlio joint between the astragalus and scaphoid is iluni 
opened from above and rnnu the inner siile. 

11. Then the incision on tlie external side is also carried from 
the external inalleohis hori/oiitally across the depression below it, the 
strong ligaments of that region (external lateral ligament, anterior 
calcanco-astragaloid ligament, and the interosseous e.alcaiieo-a.siragaloid) 
(Fig. 587) are divided. Final] v, ydiile tlm hone is twisltul out with 
bone forceps and elevator, the remains of thi$ caj>sii]e of the joint are 
severed. 

1£. A short draimige tube is in.serti>d on both sides into thn 
cavity l)ot\veen tlu^ ljon«*.s, after careful ligature of all the wounded 
vessels, and the wound is then sutured. 

13. If it lias lu.-civ m‘ci*ssary to remove the wliolo of the as- 
tragalms, it is well to di’ive a long nail from the hole through the o.s 
calcis into the tihia, in (»rder to '.secure the bones at right angles to 
each other. 

14. The limb is aecurc'd by «nio <if thi< dre.ssiiigs Hhowri in fig- 

* urcs 144, 150, 188 to 190, 200 to 203, 284, so that the foot is at 
right angles to the leg. 


O.STPX)-FLA.STI(; KKSKdTION OFjTIJK TAIISITS. 

According to Mikulic/.-AVladimiroiT. 

In extensive injuries of the posterior part of the tarsus, as far 
back as the ankle, the anterior part of Wie foot can bo preserved by 
this operation, and made to unite with the bones of the leg, after their 
articular surfaces have been sawed off, in a position like that of tali- 
pes equiuus, so tliat when recovery has taken place the individual walks 
on the heads of the metacarpal bones. The operation is performed as 
follows: — 

• 1. A transverse incision, which begins on the inner border of 

the foot in front of the tuberosity of the scaphoid, and ends on the 
outer border behind the tuberosity at the base of the fifth metatarsali 
diodes the soft parts of the foot down to the bone. 

2. A second transverse incision, which passes above the heel, 
from the posterior edge of the internal malleolus to the posterior edge 
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of the external malleolus, divides the tendo Achillis, together with the 
other soft parts, on a level with the tibio-tarsal joint. 


Fig. 591. 



3. The ends of tho two transverse incisions are joined by two 
cuts which run obliquely, from behind forwards, and from above down- 
wards, and penetrate to the bone at one stroke. 

4. The foot is strongly (lexed, and the posterior part of the 
capsule, and the lateral ligaments of tho tarso-tibial articulation, are 
divided by bold cuts. 

6. The astragalus and os calcis are carefully dissected from the 
soft parts of tho dorsum of the foot, and disarticulated at Ghopart’s 
joint. 

6. The malleoli are sawed off, together with the articular aurface 
of the tibia; and then the articular surfaces of the scaphoid and cuboid 
are also removed (Fig. 692). 


< Fig. 692. 
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7. All the injured* vessels , especially the posterior (ihial artery, 
and the peripheral stumps of the external and iiiternul plantar arteries, 
are caufully ligated. * 

o. The foot is placed in the position of an extreme talipes oqui- 
11U8, bringing the sawed surfaces of the cuboid and scaphoid hones in 
contact with the hones of the leg. They are at oiiott secured by 
strong catgut sutures | or are naileff together with a long steel nail, 
inserted obliquely, ufter the w*ouud has been closed (Fig. 593). 



Fig. 594. 



9. The tendons of tiic plantar ilex^rs are c.iit subcutaneously, so 
that the toes can be over-extended at right angles to the sole. 

10. The superabundant soft parts of the dorsum are drawn 
together by deep sutures of catgut, and thf;u the edges of the wound 
Are united by superficial sutures, leaving openings for drainage (Fig. 594). 

RESEfrnON OF TIIE KNKE -JOINT. 

With anterior carved incision. 

1. The knee being flexed to a right angle, an incision (Fig. 695) 
is carried in a curve from the posterior edge of one epicondyle to 
tiiat of the other, just above the tuberosity of the tibia, dividing ^lo ^ 
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ligamentum patellae and the anterior part of the capsule of the joint** 
at the same time. 

2. The leg being more strongly flexed, both lateral Ivgamenta 
are separated from the femur, and then the crucial ligaments (Fig. 
696). The joint gapes widely. 

Fig. B96. ^ Fig. 596. 



Reseotion of the knee with anterior 
curved incision. 


3. The posterior part of tho capsule is detached from the femur 
with cautious strokes of the knife, always directed against the bone. 
The great vessels of tho popUteal space may be injured by cuts directed 
carelessly backwards (h^ig. 597). 

4. The end of the femur is made to project , and is sawed off, 
so far as it is covered with cartilage, parallel with its articular surface. 

5. The articular surface of tho tibia is sawed off in the same 
way, without iigury to the fibular articulation, which does not gener- 
aUy communicate with the knee-joint. 

6. The patella is dissected out, and separated from the tendon 
of the extensors. The superior pocket of the capsule must also be 
extirpated, if it is diseased. 

7. The knee-joint can also be very quickly opened and inspected 
ip its whole extent, by a ounred ineision, convex above, whicb^ 
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divides the tendon of* the quadriceps 
from the patella (E. Hahn). This 
met^d is especially suited to Aioso 
cases ill which the condyles of the 
femur have been broken into several 
large fragments by the bullet, while 
the tibia has escaped injury. If it is 
desired in such cases to attempt to 
save the condyles, they must be fast- 
ened together with silver wire or nails. 

If the patella is sound, it can 
also be nailed to the e«»ii<lyh*s after 
its articular surface has been sawed off. 

8. As the chief object in the 

treatment of tlic severer injuries of 
the knee-joint is to secure anky]|)sis in 
extension, and not a movable joint, the 
sawed surfaces of the bones must be 
exactiy fitted to eachotiier and securely 
retained in contact. , * 

9. For this purpose, lioles can be 
bored obliquely in corresponding jilaces 
in both bones, with a line bono awl 


Fig. 6t>7. 



PoNition or ibo poplitual vohmcIh in 
rosoction of tho kneo. 


(Fig. 598), liaving a small eye near 

its point, and strong cat;(ut strands or silvi drawn .fh tlio 

holes, with which to fasten the sawn surfaces togi'ther. 


Kiir. 5'»«. 



Bono-awJ. 


10. It is still better (according to £. Hahn) to secure the bones 
with nails. After the wound has been closed, and l)c;foro tlio dressing 
has been applied, long steel nails (Fig. 599j (of wliicli an aKsoriment 



Fiff. 599. 
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of sizes must be dt band) are made to penetrate the skin on each ' 
side of the femur, and driven obliquely through both bones with a 
hammer (see also Fig. 50). 

11. The bones will generally be found firmly united when the 
dressing is removed , during the fifth or fourth week. The nails havq ‘ 
become loose in the meantime, and can be easily extracted by a slight 
twisting movement, and the small canals left by them heal in a few days. 

12. The resected knee-joint is drained by two tubes which are 
inserted in the two angles of the curved incision, and a tliird which is 
introduced in front, in the pocket of the capsule lying under the 
extensors. 

An attempt is made to diminish the cavities of the wound as 
much as possible, by deep sutures placed in different parts before the 
wound is closed. 

The drainage tubes may be dispensed with, if all the injured 
vessels, which are easily recognized ^ when- the operation is carefully 
performed with the bloodless method, are at the same time properly 
kgated, for simply leaving tlie angles of the wound open will suffice, 
for drainage. 

V 13. It is very important that the dressing should secure the 
bones in their position, exercise equable compression on every side of 
the cavity of the wound , and entirely prevent the entrance of the 
agents of decomposition. 

If the dressing accomplishes these ends, it may be allowed to ■ 
reniain until the wound has completely healed — five to six weeks. 

14. A cushion-dressing is excellent (sec page 27), and this is 
best applied in the position shown in Fig. 50, and in the following 
manner: — 


16. Small cushions, or bunches of crumpled gauze, are placed 
upon every spot where the soft parts yield easily to the pressure of 
the finger, and over them a moderately large cushion, which surrounds 
the entire region of the knee on every side. 

The limb is to be surrounded with aseptic cotton batting, from 
the lower edge of the cushion to the ankle, and from its upper edge 
to the constricting band, which has been applied just below the fold of 
the groin, and then cushion and cotton are firmly bandaged with a 
gauze bandage wet with bichloride solution. 

16. A well disinfected flower-pot trellis (Fig. 600) is placed 
over this inner dressing, and also firmly secured with a gauze bandage^ 
* This gives the dressing such rigidity, that, the limb can- be lifted 
by ^the heel, without disturbing the relative positions of the resected 
bonm. 


17. The large outer cushioxw is applied outside of this, endosiug. v 
the entire inner dressing, and is secured with wet starched gauze,- 
, bai^dages. * " ' 




■ 
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Fig. 600. 



Flower-pot trellia, applied. 


18. The limb is then very carefully placed upon a flat leg- 
flplint (see Fi^s. 144, 14(h 150, 188, and 281), upon whicli the padding 
must be so arranged tliat the parts which arc nut enclosed in the 
dressing are well supported, and especially that tlie heel shall not suf- 
fer from pressure. The limb is secured in position on tlie Sjdint with 
wet gauze bandages, after Die constricting band has been quiokly 
removed. 

19. Then the limb is raised to the perpendicular, in order to 
diminish the blood-supply. The patient is carried to his bed in this 
position, and the elevation is iiialntained for several hours afterwards. 
The patient can generally be spared all loss of blood by this method 
of treatment (compare pages 184 and 228). 

But if the injured vessels have not been ligated wdth sufficient 
oare, it may happen that the oozing blood will penetrate the dressing, 
and appear on its lower surface, a few hours after the extremity has 
been released from its elevated position. 

NB. Naturally the blood will first be seen in the interrupted 
wire splints (Figs. 284 and 146), for in the solid splints (Figs. 144, 
150, aud 188) it w*ill not become visible until it reaches the upper 
posterior edge of the splint. 

In such cases there must be no delay in immediately renewing 
*the outer dressing, as has been described on page 40. 

After cutting the outermost bandage, the limb is lifted from the 
splint, the outer larger cushion is removed, the inner cushion and the 
flower-pot trellis are abundantly irrigated with carbolic or bichloride 
solution wherever they are stained with blood, a fresli largo cushion 
is applied, and the limb again placed on a fre^hly padded splint. 

In these cases the advantage of the inner flower -pot trullis 
splint is particularly evident, for it renders it possible to renew the 
dressing without causing pain to the patient, and without disturbing the 
relative position of the bones. 

In cases where there are hopes of preserving a movable joint 
ibr the patient, subperiosteal resection of the knee may be attemp^pcL 

ai _ 
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STTBFEBIOSTEAL OK INTRACAPSULAB KESEOTION OF THB 

KNEiWrpINT. > 

With lateral curved incision according to von Jjangenbeck. 

1. A carved incisioni 6 to 8 inches long, is made on the inner , 
side of the joint (held in a position of e^ttension), beginning 2 to 27t 
inches above the patella, on the inner margin of the rectos muscle^ 
passing over the posterior edge of the internal epicondyle with its con* 
vexity backwards, and ending 2 to 2^2 inches below the patella at the 
inner side of the crest of the tibia (Fig. 601). 


Fig. 601 . 



Beseetlon of the knee Joint with lateral inoiaion aoeording to von lAngenbeok. 

2. In the upper part of tho wound lies the vastus intemus, and 
below it appears the tendon of the adductor magnus; in the lower part 
is seen the tendon of the sartorius; neither of these tendons should ba 
ihjurcd (Fig. 602). 

Fig. 602 . 

vantua rti'biB 
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5. The internal *lateral ligament is cut across at the level of the 
joint, the attachment of the capsule on the inner side is separated 
fro^ the anterior margin of the internal condyle, up under the vastus 
intemuB, and the ligameiitum alarium internum is also detached from 
the anterior edge of the tibia as far as the middle line (Fig. 603). 

4. The knee is flexed, and, v(hile it is slowly extended again, the 
patella* is forcibly dislocated outwards. 

6. The crucial ligaments are cut through; in order to divide 
the posterior crucial ligament from the intercondyloid spine of the 
tibia, the internal condyle of the tibia must be rotated forwards. 

6. The external lateral ligament, with the neighboring part of 
the capsule, is cut through by a deep semi-circular incision, which is 
made a few lines below the point of the internal condyle (Fig. 604). 


Fig. 603. Fig. 604. 



Internal. External. 

Ligaments of the right knee-joint. 


7. The joint gapes w’idely. The posterior part of the capsule 
is cut through, the articular ends of the femur and the tibia are in 
turn made to protrude, and as much sawed away as seems necessary. 

8. If it is desired to remove the patella, the margin of its 

caiiilaginouB surface must be cut around with the knife, and the bone 
then extracted with raspatory and elevator from its periosteum, so that 
the la^r remains in connection with the ligameiitum patellae, and the 
tendon- of the extensors. j » 

91 * 
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Before the wound is closed, a large drainage tube is placed in 
the most dependent part. It is advisable also to make a small coun- 
ter-opening on the outer side, from "which the other end of the fube 
is made to project, and also to pass a drainage tube through the upper 
pocket of the capsule. 


If inflammation and suppuration pf the synovial membrane 
develop after injury to the capsule of the knee-joint, without important 
injury of the bones, recovery with a movable joint can be obtained by 
drainage. 

DRAINAGE OF THE KNEE-JOINT. 

(Compare page 156). 

1. In .order to thoroughly irrigate the joint with antiseptic 
solutions, and to supply free outlet to the effused pus, it is enough in 
less severe cases to make incisions 1 to inch long on each side of 
the patella, and to insert short drainage tubes into them which are cut 
off at the level of the skin, and held in position by a suture or a 
safety-pin. ^ 

2. After the joint has been thoroughly irrigated through these 
drainage tubes, first with a solution of salt, and then with 1 to 1000 
bichloride, a firmly coinpressing antiseptic dressing is applied which 
squeezes all fluid from the joint, and the entire limb is then well im- 
mobilized, as after a resection. 

3. If the temperature then becomes normal again, and the pain 
disappears, the dressing may remain untouched for several days, even 
for weeks. Otherwise, the dressing must be renewed every day, and 
the antiseptic irrigation repeated. 

4. In severer cases the upper pocket of the capsule, the bursil 
of the extensors, is drained by incisions on each side, above the pa- 
tella; and if the capsule has already burst,' and the pus has made its 
way under the quadriceps femoris, this pus cavity must also be drained 
by sufficiently large incisions at^ts upper end. 

RESECTION OF THE HIP-JOINT. 

With posterior curved incision according to Anthony White. 

1. The patient lies upon the sound side. The incision begins 
lii^-way between the anterior supenor spine of the ilium, and the great 
trochanter, is carried in a curve over the apex of the latter, and 
passes downwards along its posterior margin for about 2 inches (Fig. 605). 

2.. The tendinous attachments of the glutei medius and minimus, 
^e pbturators, the pyriformis, and the quadratus (Fig. 606) are de* 
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606 . Ki^f. 606 . 



Besection of the hip-joint. MuscIcm behind the hip-joint, and tho 

Posterior cuived inriHion according to 83iatio nerve. 

A. White. 


tached from tlio trochanter with a .short strong knife^ .-iiid tV.ii muscular 
masses drawn apart with retractors, so that the ]»r).sterior superior 
surface of the neck of t]ie femur ainletho acetahiiluin :irc visible. 

3. A bold cut along tho edge of the cartilaginoiiK rim o])ons 
the joint, and as the thigh is flexed and abducted, tho head of the 
femur comes half-way out of the acetabulum with a sucking sound. 

4. AVith a narrow knife, which enters the acetabulum from be* 
hind and externally, the ligamentum teres is divided against the head 
of the femur, and the latter escapes entirely from the acetabulum. 

5. The soft parts are held back with a 8tri[) of brass which is 

passed behind the ne6k of the femur, and the latter is divided by the 
keyhole saw or the chain saw, while the head is held by the bono 
forceps (Fig. 607). [For the conclusion of this operation, see tho 
foUowing]. i • 



Beseotion of the hip-joint. 

Sawing off the head of the femur with the chain saw, while the soft parts are retracted with a 

strip of brass. 

SUBPERIOSTEAL RESECTION OP TEE HIP-JOINT. 

With longitudinal incision according ^o von Langeubeck. 

1. The thigh being flexed to 46 ^ a straight inoision, about 
6 inches .long, is made from the middle of the trochanter, upwards 
and backwards towards the posterior superior spine of the ilium, in 
the direction of the long axis of the femur (Pig. 608). 

2. The incision penetrates between the bundles of fibres of the 
gluteus maximus, and divides the fascia of the thigh, and the peri- 
oM^eum of the trochanter. 

3. While the edges of the wound are strongly diwwn apart with 
retractors, all the muscles which are attached to the trochanter (on the 
anterior surface, the gluteus minimus, pyriformis,. obturator iniemus^ 
and gemelli (Fig. 609); on the postoior surface, the glutras medius 
and qnadratus femoris (Fig. 610)) are separated with the knife 
through this incision, but the euigeon should endeavor to preserve tiieir 
^conqection with the fascia of the thigh 4 md the periosteum of the femur. 
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Fig. 608. 



Resection of the hip. 
Liingitudinal iiiviHioii accimling in von 



This fatiguing task can be considerably facilitated (according to 
ittnig) by catting off the superficial layers of the anterior and post* 
erior sorfacea of the great trochanter with two strokes of a chisel,^ an^ 
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Fig. 610. 

o^turalor ext. 



without (livitling the periosteum at the lower edge of the cuts, break- 
ing off both layers of boiio by bending the chisel sideways like a lever. 
Then the three-cornered piece at the apex of the trochanter between 
the two is cut off transversely, and the neck of the femur is exposed. 


Fig. 611 . 



Xiigamentt of the hlpb aateriorlsr. 


4. A bold longitudinal 
incision is made upon the 
neck of the femur with a 
strong knife, and is repeated 
until the tough fibres of the 
capsule and the periosteum 
are completely divided. 

5. Beginning from this 
incision, the periosteum, to- 
getlier with the capsule and 
the attachment of the obtura- 
tor externus, is detached on 
all sides from the neck of 
the femur, with alternate use 
of the elevator and knife 
(Pig. 611). 

6. The cotyloid liga- 
ment is then incised, and a 
piece removed from it on both 
sides, with the knife. 

7. The thigh is next 
adducted and rotate inwards. 
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• and, with a sucking sound, tlio head of the femur comes half-way 
out of the acetabulum. 

8. A long narrow knife is mi^de to enter the acetahulum from 
behind and extenially, and' divides the tense ligament um teres by a cut 
directed against the head of the femur, in a direction inwards and for- 
wards. The entire head then appears through the wound in the cap- 
sule and can bo saw'ed ofl' as described above. 

9. If the neck of tlie femur has been sliot away, tlio head must 
bo fixed and its movements directed with the resection forceps, a sharp 
resection hook, or a bullet screw' (see Fig. /SOB). 

10. If the great trochanter is also injured, a pit‘co of it is re- 
moved at the same time as the neck of the lemur, by giving an obliipio 
direction to the saw. 

11. A largo drainage lube is iiisertsHl as far as the acciabuluin, 
after arrest of the heiiiorrliage, being brought out through Iho middle 
of the wound. The remainder of jho w ound is closid with sutures. 


^ liESKCTlOX OF TIIK HFAD OF TIIK FKAiril. 

With anterior luiigitiulinal in<‘isioii according to Liickc and Scliedc. 

This method is suitable for those cases in winch the bullet has 
entered from tlio front, and shattered the ht^ad or m^ck of the fbmur, 
or in which an abscess has formed in front of the joint after suppura- 
tion of the latter. 

1. The incision begins directly below the anterior superior spino 
of the ilium, and one finger’s breadth internal to it, and is carried 
straight downwards for 4 or 5 inches. 

2. The internal edges of the su rtorius and rectus fenioris uro 
exposed and drawn outwards. 

3. Tearing the loose- cellular tissue of the interval between tho 
muscles apart with the finger or with tho flressirig forcejis, the outer 
edge of the ilio-psoas is found, and drawn inwards with a retractor. 

4. The limb being somewhat Hexed, abducted, and rotated out- 
wards, the capsule of the joint appears. ^ 

5. The capsule is opened, and incised upwards and dow'iiwards 
as far as possible, with a probe-pointed knife. 

6. The neck of the femur is stripped of periosteum with tho 
elevator, and sawed transversely to its long axis with the keyhole saw 
introduced upon the finger — that is, tho direction of tho saw-cut 
should be ffom above outwards to below inwards. 

7. The cotyloid ligament is divided by short strong cuts upon 
the edge of the acetabulum, and the head of the femur extracted with 
a forceps or sharp spoon after the ligamentum teres has been divided. 

8. Hiiter has modified the method by making the incision from a 
point half-way between the anterior superior spine and the trochanter, obl^- 
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quely downwards and inwards, along the oxtemal margin of the* 
sartorius, for 4 — 6 inches. 

9. Above, where the incision only divides the external fibres of 
the vastus intemus, it penetrates to the bone at once, but in the lower 
angle of the wound it is shallower, in order not to injure the external 
circumflex artery of the femur, which runs transversely just below the 
trochanter. 


Fig. 612. 



Supporting the patient during renewal of the dressing. 


10. It is easier to remove the injured trochanter by this method 
thw by the former. 

11. In order to secure ^drainage, when the operation is performed 
aocording to these methods, drainage tubes must be introduced into 
the cavity of the wound posteriorly, through the middle of the glnCess 
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*niaximu8| and internally, lieliind the adductors, with the aid of dressing- 
forceps. 

After the completion of the operation, an extension dressing 
is at once applied in the position shown in Fig. 47, page 31, and 
CQunter-extension secured hy elevating the foot of the bed. 

13. The most difficult task of /he after-treatment is to renew 
the dressing without interfering with the action of the extension. 

14. This may be accomplished by having a strong attendant 
place his foot on the bed, and letting the body of the patient rest 
upon his ilexed thigh while the dressing is changed (Fig. 612). Or 
the a 2 )paratus shown in Fig. 234 on page 115, may be employed, ns 
it leaves the region of the hii) free, so that the dressing can bo easily 
renewed. 

15. The action of the extension continues while this apparatus is in 

use. (In order to avoid coniplicaiion, it is not represented in the 
figure.) • 

16. As soon ns the wound is healed, the ])atient may be allowed 

to get i^), and to go about with the jirotection of a ]>la8ter or starch 
dressing (,, tutor**). • 


TREPHINING. 

1. Uescction of jiortions of the bointH of the skull may be 
necessary; — 

a. To thorouglily clean fresh, compound fractures of ^ the skull, 
and to disinfect the cavity of the wound; 

b. To correct depression of the bone which endangers life; 

c. To extract splinters of bone, or foreign bodies (projectiles, 
the tips of knives or daggers which have broken off, etc.) which have 
penetrated the dura mater and the hraiii; 

d. To secure drainage for fluids which have collected (blood, pus); 

e. To arrest intracrauial hemorrhagf. 

2. If there is an opening in the skull from fracture, but the 
piece of bone driven inwards is larger than the external opening, ns 
is generally the case, the opening must be enlarged, in order to raise 
and extract the fragment. 

3. The best instrument for this purpose is Liier’s rongeur 
{Fig. 613), or Hoffmann’s gnawing foroepa (Fig. 614) if the 
outer opening is sufficiently large to permit the introduction of one 
arm of the forceps under the edge of the bone. Even if only a small 
portion can be gnawed from the edge at a time, the opening esn be 
quickly enlarged in any direction. 




anawing the edge of the bone with Luer’e rongeur. 


Fig. 614. 



l^offlnann’e rongeur. 


4. If the opening in the skull to be enlaiged, is^ merely a 
narrow fl8Bure« a gouge is used for the purpose (the common oar* 
penter’a gouge with a wooden handle is the best), and a wooden 
mallet t with which short quick strokes are given, the gouge being 
applied to the edge of the bone obliquely (Fig. 616). When the fis- 
sure has thus been carefully widened, so that the rongeur can be em- 
ployed, the opening is enlarged with that instrument as before described. 

6. As soon as the object pressing upon or penetrating the dura 
mater has been sufficiently exposed, it is raised with the elevator, 
seised with a forceps or dressing forceps, and carefiilly extracted. If 


Trephine. 


it is quite firmly wedged in the dura mater/ it must not be forcibly^ 
remoTedy but should be released by incising the dura. If the -base of 
the depressed bone is not completely broken across, it needr.not be 
taken away. 

6. If a metal point which has been firmly wedged in *the skull, 
and broken off close to the surigsce of the bone, is to be drawn out, 
it may be made accessible by cutting away the bone on opposite sides 
with the gouge (Fig. 616), so that it can be seized with a strong 
forceps, or still better with a small hand-vise mcli as watch-makers use. 

Other foreign bodies also (hair, earth, pieces of cloth, etc.), which 
are caught in fissures in the bone, must be removed with the chisel 
in a similar way, so that no dirt shall be left in the wound. 

Prolapsed portions of brain tissue, if indeed they have not been 
reduced to pulp, should not be cut away, for they may retract 
into the skull during the process of healing. But they must be care- 
fully disinfected by irrigation with J[)ichloride solution, etc. 

7» Beeeotion of a oiroular piece of bone (trephining) is 
only necessary in cases in which there is no opening in the skull. For 
this purpose the trephine is employed, and in almost all* eases the 
smallest kind,, to be operated by hand (Fig. 616), will answer. With 
this instrument a piece of bone as large as a five-cent piece can be 
removed. 

8. If a wound in the scalp is already present where it is in- 
tended to trephine, it is enlarged by an incision penetrating to the 
bone. When there is no wound, it is best to make a semicircular 
incision down to the bone , and to detach the pericranium , together 
with the fiap of the scalp, with the elevator, far enough to admit of 
applying the trephine (Fig. 617). 

The neighborhood of the longitudinal and transverse sinuses, and 
of the middle meningeal artery, is to he avoided on account of the 
danger of hemorrhage (Fig. 618). 

9. In order to begin the sawing action of the crown of the tre- 
phine , the . central pin (the pyramid) is first made to enter the bone. 
This can be facilitated by previously making a small hole with a bone 
screw, or an ordinary awl. r 

As soon as the teeth of the crown have entered a little way 
into the bone, the pin of the trephine is drawn back into, the crown. 

10. The action of the trephine must be interrupted from time 
to time, partly to explore the depth of the cut in the bone with the 
fiat end of a probe, or with a quiU sharpened obliquely, partly to 
free the teeth of the crown from bone-dust, by brushing and washing 
it in carbolic solution. 

11. If the bone has been entirely cut through at any point, the 
teeth must not be allowed to act upon that place, but only on those 
pa|rts of the circle where the internal table has not yet been divided. 

by inclinbg the handle to one side. But before the bone is 
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Fig. 617. 



Trephining. 


divided, i\ smii]] bone screw (Heines, Fig. GIO) 
is screwed into the central hole made by the pin. 

12. As soon as the button of bone is loose, 
it is carefully lifted out with a hook bent at a 
right angle, which is inserted into the hole in 
the head of the bone-screw. With the, same 
hook it is a.scertaincd if depres.sed fragments are 
movable (Roser), and an at tempt to raise them 
or entirely remove them is made with it, or with 
a stronger elevator, or a forceps. 

. 13. If serious hemorrhago from abnor- 
mally large veins of the diploe takes place in 
this operation, it can be arrested by plugging 
them with a ball of carbolized wax, soltened in 
hot water, or a stout catgnt thread. Hemorrhage 
• tom the bran^es of the middle meningeal ar- 
tery ean also be arrested by a ball of wax, if 
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it Bhould be impoBsible to seize and ligate the wounded vessel. Hemor- * 
rliage from an injured sinus generally ceases after the application of a 
compressive dressing. * . , 

14. Aftev completion of the operation, the entire wound, tbe in- 
jured dura, and even the exposed cerebral tissue must be irrigated 
with strong carbolic or bichloride solution, and a good antiseptic com- 
pressive cushion dressing applied, which is allowed to remain as long 
as possible. 

15. If symptoms of increasing cerebral compression, allow of 
the diagnosis of intracranial hemorrhage from the middle meningeal 
artery, the application of a ligature to its main trunk is indicated. 

To expose the artery, the skull must be trephined in the middle 
of the Hat temporal surface, at the intersection of a horizontal line 
drawn 1^/^ inch above the zygomatic process with a vertical line 
drawn inch behind the ascending root of the zygoma. A Hap is 
formed at this place with its base downwards, and its convexity 
directed .towards the vertex , exposing the temporal muscle , which is ' 
divided in the direction of its fibres, and detaclied from the bone with 
the periosteal elevator on both sides of the incision. The pin^of the 
trephine is then set upon the point of intersection of the lines described 
above, and a button carefully removed from the bone. The groove for 
the artery will bo recognized on the internal surface of this button. 
The vessel is imbedded in the dura, and must therefore be . surrounded 
by a catgut thread passed under it with a curved needle. 

If the artery is not sufficiently exposed by this operation, the 
opening must be enlarged with the gnawing forceps, or with gouge and 
hammer. 


TRAGHBOTOHY. 

1. It is necessary to open the air-paasagea whenever respira- 
tion is daugerously - interfered with, iu consequence of injury of the 
larynx, the trachea, or its lysighborhood , or by oedema of the glottis, 
or the entrance of foreign bodies into the air-passages. 

2. This is most easily and quickly done by division of the crico- 
thyroid ligament (laryngotomy) , and this is satisfactory if it is only 
necessary to remove the immediate danger to life (Fig. 620). 

3. If the opening is not sufficiently large, the cricoid cartilage 
may be divided at the same time (crico-tracheotomy). 

4. The trachea . is best opened above the thyroid gland (tiaoher. 
ptomia Buperior). 

6. It is more difficult, and more dangerous i to -Cpen it belpw 
the thyroid gland (traoheotomia Inferior) because ill this eitnation 
the trachea lies much deeper, and not infrequently the large, blood- 
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tig. hyo-thgreoid, 
cart, thyreoid. 

Ml. crit'O -thyreoid 

truehea 


, Larynx and trachea, anterior view. 

vosiiels are found in front of it, when they take an tilinorinal course 
^innominate, carotid, and thyroid arteries; internal jugular and thyroid 
veins). 

6. It is well to chloroform the patients for the performance of 
these operations, if they have not already become too far asphyxiated. 
Tlic administration of chloroform considerably facLlitates the perfor- 
mance of the operation, because the movements of the larynx are thus 
rendered quieter. 

7. The head being bent far back, an incision about 1*/^ inch 
long is made through the skin, exactly in the middle line, and it may 
be marked with a pencil beforehand. 

8. The cellular tissue in the interval between the muscles is 
lifted up between two forceps, and divided as has been described in 
the account of the operation for the iigature of arteries (page 191). 
The sterno- hyoid muscles are retracted with blunt hooks (strabismus 
hooks, or eyelid retractors). 

9. Every bleeding vessel is at once ligated, or, in case of need, 
secured with a suture. If haste is necessary, the bleeding vessels are 
seized with artery clamps, and the latter allowed b* hang at the sides. 
The edges of the wound are thus held apart. 

10. If the central portion (isthmus) of the thyroid gland extends 
to the upper rings of the trachea, or upon the thyroid cartilage, tho 
posterior layer of the central fascia of the neck is incised with a 
email transverse cut in the middle of tho cricoid cartilage, and separa- 
ted from the trachea with a director, or with a strabismus hook ^gr« 

29 .. 
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621). In this way access is gained to the parts behind the thyroid 
gland f and^the venous plexus, without hemorrhage (Bose’s retso-fescial 
dissection of the thyroid gland). 

Fig. 621. 


Strabismus hpok. 


11. As soon as the trachea is exposed, it must bo held firmly^ 
in order to open tho anterior wall exactly in the middle line. 
best to steady it with a sharp hook (for instance, von Langenbeft^ 
double hooks) (Figs. 622 and 623), the points of which are made 


Fig. 622. 


Fig. 626. 



Traehaotomj. 

to seize the lower border o^, the uppermost cart- 
ilage. ‘While the trachea is thus drawn upwards 
and steadied, >the knife is inserted between the 

hooks, and made to penetrate about inch into „ 

the trachea, and. then the anterior wall is divided 4l|H 

as far as it has been exposed. Cafe must be taken 

not to cut the retracted cellular tissue, or the thyroid glaiN|%^ sevetei^^ 

hemorrhage would follow, and the blood niiglil imlui the 

wound. The thyroid glm should therefore be drawn doimiMi!^ Mip 

a blunt hook. ^ 

12. The incision in the trachea is made to gape by separating' 
cthe jdottble hooks, and then the double tneheotomy tuba of luBeit 


' seveteis^fti 
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Fig. 634. 



Liier’a tracheotomy tube. 


(Fig. 324). is immediately iiisegted. The tube 
is fastened around the neck with a rubber band. 

13. Instead of the double hooks, two small 
hooks *can be used to steady the i trachea ; or 
still better two toothed olamp foroepa (Fig. 
625), which are fastened in the wall of the 
trachea on each side of tho middle line, and the 
sides of tho incision at once separated when tho 

^ knife enters. 

14. If no tracheotomy tube is at hand, a 
thick drainage tube is inserted, the low'er end of 
which is cut obliquely; or two hooks are quickly 
made of silver wire (as is shown in Fig. 626) 
and these are hooked in the incision in the 
trachea, and held apart by a rubber band around 
the neck. 

15. If nothing of the kind is to be had, 
a stout suture, or silver wire, is passed with a 
curved .needle through each side of the incision, 
beneath one of the tracheal rings, and thf threads 
are kept on the stretch by means of a rubber 
band around th^iieck. 

16. expedients must give place 
tube as soon as possible, if the 

to be kept open for a long time. 



/'blood enters the air-passages, it can 
suction through 'un elastic catheter. 
18. Ballets and other foreign bodies which 
have entered the air-passages are to be sought, 
fbr, fuad removed with forceps. 


Fig. 635. 



Toothed olamp- 
foreepe. 

Fig. 636. 

iiA 

Betraotina hook of 
wire. 0 

28 * 
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19. After the operation has been completed, a piece of moist bor- 
ated.lint, or iodoform gauze, is laid, upon the wound behind the*’ tube, 
and the anterior surface of the neck is covered with a few layers of 
moist gauze. The inner tube must be removed from time tOi time and 
freed from mucus with a soft feather. 


OPBBATIONS UPON THE CHEST. 

PARACENTESIS OP THE THORAX. 

1. Penetrating wounds of the chest must be immediately 
closed with an antiseptic occlusive dressing. 

Even gunshot wounds of the pleura and lung may then heal 
without sepsis and witliout suppuration. 

The possession of an emergency dressing package (page 136) 
may be the means of saving life in such cases. 

2. But if physical oxamination shows that air and fluid have 
entered the pleural cavity (haemo-,or pyo-pneumo-thorax) andr:f the 
accompanying symptoms (high fever, fetid discharge) make it evident 
that decomposition has taken place, or if troublesome ssrmptoms of 
suffocation are caused by the increased internal pressure in the thorax, 
there must be no delay in securing sufficient outlet for the collected 
fluid by making a free opening iu the chest. 

3. First, any existing wound is enlarged by incising the 
skin on each side of it in the direction of the intercostal space, far 
enough to permit the Auger to penetrate into the chest. If this is 
difflcult, the intercostal muscles are separated with the dilating forceps. 

4. If it is found that a rib has been shattered by the bullet, 
the comminuted pieces must be resected subperiosteally. But even 
if the rib has not been injured, it is advisable to resect a piece of 
the nearest rib in all cases of empyema, because it is not possible to 
keep the opening in the intercostal space sufficiently large by the 
introduction of a drainage tube or canula, until the termination of the 
suppuration, as the ribs arc d*awu together by the cicatricial contrac- 
tion of the wound. 

5. AVhen'a free outlet is thus established, an attempt is first 
made to remove the secretion which has accumulated, and any chance 
foreign bodies (pieces of cloth, etc.) by abundant irrigation with warm 
salt solution. 

' 6. Inflation witli air by a syringe, and proper position of the 
body of tlie patient, so that the opening in the. chest is at the most 
dependent point (both recommended by Roser) are efficient aids to 
the attainment of tliis object . 

7. Then a large drainage tube, or several of them,, are inserted 
pinto^ the chest, their ends are secut^ with sSk thread or silver wire 



341 


to the surrounding skin, and finally the entire pleural cavity U again 
thoroughly washed out with an innocent disinfecting solution (aluiuinium 
acetate, chloride of zinc, thymol, ^orax). 

8. ^. The drainage tubes must not be heriiu^ticully closed. They 
may be covered with a large cushion dressing of absorbent antiseptic 
material (crumpled gauze, pent, sawdust, moss, etc.), and the antiseptic 
irrigation repeated once or ofteiicr every day. t )r a smaller india 
rubber tube is inserted in the drainage tube, the lower end of which 
is suspended in a vessel partly tilled with carbolic solution, into which 
the discharge can How continuously. 

If the wound is then surrounded with an antiseptic cushion dres- 
sing, it can sometimes be allowed to rcniain untouched for weeks. 

9. If the external openings of tln! wounds have alrejidy cicatrized, 

or if they are in situations which do not permit free escape to iho 
discharge (for instance, in the clavicular, or uppt‘r scapular regions) it 
is necessary to open the chest at soim,^ more suitable place (paracon- 
tesis thoracis). * 

10. The fifth or sixth intercostal space, half-way between iho 

axillary and mammillary lines (Fig. 627) is preterred for this purpose; 

• § ' 

Fig. 627. 



Anterior view of the thorax. 


or the neighborhood of the seventh rib, posteriorly, just below the 
lower angle of the scapula. It must bo positively ascertained, by phy- 
sical examination, that there is a collection of fluid, and not merely 
an adhesion between the lung and the costal pleura. In doubtful 
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cases this certainty can be obtained by aspiration with ' a hypoder- 
matic syringe. > 

' 11. An incision 1*/, to 2 i'aches long is made at this nlace, 
riose to the upper margin of the lower rib of the two between 
which it lies, because the artery and intercostal nerve run near the 
lower edge of the upper rib. A cautious dissection is « made with 
the knife, until pus appears at some part of the wound, and then the 
opening is enlarged so as to secure free drainage. 

12. But it is almost always necessaiy to resect greater or 
smaller portions of the neighboring ribs, in order to secure free drainage. 


IIESECTIOK OF THE BIBS. 

Besection of the ribs is performed as follows: — 

1. An incision, 2 to 2Va inches long, made over the middle of 

the rib, parallel to its long axis, divides skin and muscles down ^i^o the 
periosteum.- * 

2. The divided soft parts are retracted with sharp liooks. The 

periosteum is incised in the lino of the wound, for a length of one 
inch or more. At each end of this incision, a transverse cut is made 

across the rib from one border to the other, and then the two peri- 

osteal daps are detached upwards and downwards^ from the extcnial 
suriace of the bone, with the elevator. 

3. Tlie periosteum is then carefully separated from the internal 

suriace of the rib with a shaiply bent elevator, beginning at the loAVer 

margin of the rib, and avoiding injury to the intercostal artery, which 

lies in the groove of the rib, until the point of the elevator can be 
passed out in the upper iutercostal space between the periosteum and 
the bone. 

4. Under the guidance of the elevator, a sufficiently large piece 
of the rib is then resected with the keyhole saw (Fig. 628), or with 
the American pruning-shears (Fig. 629). 

5. Finally, the internal side of the periosteal cylinder, which 
now lies exposed in the bottom of the wound, together with the costal 
pleura which is adherent to it, is incised in the neighborhood of the. 
upper margin of the rib, so as to allow a large drainage tube to be 
introduced into the chest-cavity. 

6. Portions of the sternum can be resected in a similar manner 
with Liter’s rongeur (Fig. 613), if it appears necessary, in order to 
aecure firee escape to the contents of the pleural cavity, but it riipuld 
be borne in mind that the intemal mammary artery runs down be- 
hind the costal cartilages, along each side of the stemnm, about 
inch from the edge of the latter (Fig. 620). 
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Fig. 6S8^ Fig. 699. 



Seseotion of a rib with the keyhole saw. Amorioan pruning-fiheara. 


7. li* it is (Irsiml to ligate this nrtrry for luMnorrlia^o. it must 
l»c exposed in this line by resection of the eostiil carlihi^es which lie 
in front of it. 


INTESTINAL SUTURE. 

1. If a loop of intestine prolriides tiirough a wound of the ab- 
domen, it imtst 1)c returned ns quickly ns pf)Hsible, with cveiy antiseptic 
precaution, and the wound enlarged with the probe- pointed knife as 
far as may be necessary for this purpo.se. Ah soon as the intestine 
has been returned, the abdominal wound is cnrufully closed with deep 
and superficial sutures, and a good? antiseptic, coinprcKHive dressing 
applied. The position of the patient which is most convenient for the 
application of such a dressing i» shown in Fig. 49. 

2. If the prolapsed loop of intestine jiroveM.to have been 
wounded, the wound must be closed with sutures before the got is* 
returned. 

3. Generally only the serous (peritoneal) surfaces of the intestinal 
wall unite I therefore the suture must bring these surfaces into contact, 
and for a considerable extent. « 

4. In gimple incised or punctured wounds, the edges of the 
wound are turned in a little, and the folds sewed together with a fine 
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round sewing needle, and a fine antiseptic thisead. The stitches aro 
placed at intervals of about ^/g inch, and pass between the muscular 
layer and the mucous membrane (Isembert’s intestinal suture) (Figs* 
630 and 631). , 


Fig. 680. 


Fig. 681. 



Iiembert's intestinal auture. 


5. Tlic continuous or glover’s suture (Fig. 632), which can 
be more rapidly applied than the interrupted suture, may also be 
employed with good results. 

6. An improvement of the Leinbert suture is the double in- 

testinal suture of Czerny (Fig. 633), w'hich first brings the raw 
edges of the muscular and serous costs into contact, and, secondly, 
the serous surfaces. ^ 

7. If the entire oiroumferenee of the intestine has been in- 
volved in the wound, the edge of the lower end can be invaginated 
(according to Jobert), the upper end passed into it, and the two 
united with fine interrupted sutures, so that only the serous suHaces 
are in contact. As much of the mesenteric attachment of the two 
ends as interferes with the invagination, must be previously divided 
(Figs. 634 and 636). 

8. If an in jury of the intestine is suspected in penetrating ab- 
dominal wounds, it is proper to open the aMomen m the middle line 
immediately (laparotomy), draw out the iigured loop^ and make an 



346 


Fig. 639. . 



Continuous suture. 


Fig. 638. 



attempt to prevent the tlireuieiitng septic periteiiitis liy closing the 
wound ill the gut, and hy antist*ptic irrigation ot* the ahdoiniinil cavity. 


Fig. 634. Pig. H35. 



Jobert's intestinal suture. 


9. If, in recent cases, a portion of the intestine is discovered 
to have been so lacerated and contused hy the hiillet that there is 
no hope of success by suture alone, roBection of ii^ured loop 
of inteatine, with subsequent oiroulsr suture of the ends, may bo 
practiced. 

10. Even in the Middle Ages, attempts were made to facilitate 
these operations by uniting the ends of the intestine over cylindrical 
bodies, which were placed in the interior of the gut, and were after- 
wards passed with the feces. The ..Four Ma.sterK<< used the dried 
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trachea of an animal for this purpose; Jobert, a metal ring; Amussat,* 
a wooden cylinder with a groove. 

This method has been improved by Neuber, by the 'use of a 
decalcified bone tube provided with a groove, and has since then been 
employed in my clinic several times with excellent results in cases 
of I'esection for praeternatural anus. 


RESECTION OF THE INTESTINE WITH CIRCULAR SUTURE 
BY NEUBER’S METHOD. 

In a case of gunshot wound of the intestine, this method would 
be applied as follows: — 

1. After the injured loop of intestine has been sufficiently drawn 
out of the large abdominal wound, and thoroughly cleansed aiuf disinfected 
with an antiseptic solution, a thick compress of warm bichloride gauze 
is laid underneath and around the loop of gut, and this is pressed 
down upon the abdominal wound by the hands of assistants, so as to 
prevent the protrusion of the intestines, and the entrance, of blood or 
intestinal contents into the abdominal cavity. Then a narrow elastic 
band is passed through a small opening made in the mesentery, close 
to the intestine, at a suitable distance from each end of the piece of 
intestine to be removed, and tied around the gut just tight enough to 
prevent the passage of feces. 

2. The injured loop, togetlier with a wedge-shaped piece of the 
corresponding mesentery, is then cut away wdth scissors, beyond the 
margins of the contusion. 

3. After all the divided vessels have been carefully ligatured, 
the edges of the triangular wound in the mesentery are united by a 
continuous catgut suture. 

4. Then, beginning at the mesenteric border, the edges of the 
intestine are united (from within) by Wolfler’s internal intestinal 
suture (Figs. 636 and 637) until there is only just space enough left 
to permit Neuber’s bone cylinder (Fig. 638) to be introduced into 
the intestine. 

6. The remainder of fne edges of the wound arc united over 
the cylinder with Lembert sutures, from without. 

6. In order to secure the united intestinal ends firmly upon the 

bone cylinder, a catgut thread is passed between the urall of the intes- 
tine and the united . mesentery with a straight round needle, and tied 
circularly around' the gut, so that it gently presses the edges of the 
wound, and the sutures, into the groove (Figs. 639 and 640). > 

7. Finally, a few sutures are applira through the pjsriionenm, so 
as to secure the folding in of the wound. 

8. Then the two rubber bands are removed, and the sutured 
loop is returned, to the abdominal cavity, after the latter has bsen reiy 




Fijf. 639. 



Intestiaul suture witJi bone cylinder (Nouben. 


Fi|?. 640 . 
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carefully cleansed in its entire extent with warm salt solntioo, and then * 
irrigated with bichloride solution , especially if intestinal contents have 
already escaped int6 the peritoneal* cavity. ^ 

9. If it is found that the bullet has wounded theJntestine in 

several places, the same method must be applied to all. « 

10. If peritonitis is already present, openings must bo made in 
the abdominal wall, in the lumbar region of both sides, and large 
drainage tubes inserted through them into the cavity, to prevent the 
collection of septic fluid. 

11. Then the largo abdominal wound is carefully closed with 
deep and superficial sutures. 

12. The decalcifled bone cylinder dissolves entirely, or in part, 
in the fluids of the intestine, and genenilly only portions of it appear 
in the feces. 

13. If there is no decalcified bon^e available, other cylindrical bodies 
which can be dissolved by the intestinal secretions may be employed 
for this purpose — for instance, vaginal suppositiories of gehitine, a 
piece of the largest kind of malcaroni, a piece of a Carlsbad wafer 
(WciiO. 


In gunshot wounds of the reotuniy it is advisable to at once 
divide the sphincters posteriorly, as far as the apex of the coccyx 
(sphincterotomy), so that feces will not enter the wound. In order to 
facilitate the exit of feces, and of the discharge of the wound, a thick 
rubber tube wrapped in iodoform gause (Fig. 641) is introduced into 
the rectum, and is allowed to remain until it is removed by the gran- 
ulations of the wound. Daily injections aro made through the .tube 
with an irrigator, to wash out the rectum. 


Fig. 641. 



Beotal tube and tampon. 


By performing laparotomy, Bull obtained recovery in the case of u 
patient whose intestine had been j^netrated in seven places b]f a bullet The 
operation was not undertaken until seventeen hours after the injury. See the' 
New York Hedkal Journal, Feb. 14, 1885. 
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JBXTEBNAL tJBETHROTOMY AND CYSTOTOMY. 

Ferineia inoision of Ibhe. urethra (boutonniere, ex- 
ternal ureterotomy) is absolutely necessary in usuries of the urethra 
^contusion, laceration); and when infiltration of urine threateiis, or 
has already occurred. ^ 

2. A grooved staff (such ns is used in lithotomy); or a cath- 
eter, is introduced into the bladder (or, if this is impossible; down to 
the situation of the injury); and is held exactly in the median line. 

3. The patient lies upon his back; with his buttocks at the edge 
of the table, his legs flexed and abducted (lithotomy position). 

4. The index fingm* having been introduced into the anus as a 
guide, an incision about 1'/^ inch long is made exactly in the median 
line (raphe), between the anus and the scrotum; whicli is hedd up by 
an assistant. The bulb of the urethra, however, must not be wounded, 
as that would occasion grtMit heniorrhagi.s 

The incision is carried through the deeper parts by cautious 
strokes of the knife, in the same line, until the groove in the staff is 

expose^ 642). 

Fig. 642. 



6. If it has been possible to pass the staff into the bladder, an 
shaped director is introduced into the bladder along it, and after 
the ^taff has been removed an elastic catheter is placed in the blad- 
der,'^ and allowed to remain some (two) days, until the danger of iti- 
filtntion of urine has passed. 
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6. But if the jATevioiis introduction of the staff failsi because the 
rupture of the uretbra was complete , the Teaioal end of the mp* 
tured urethra muat be found, and' this is often a very difficult «ta8k. 

7. After the coagulated blood has been thoroughly removed from 
the wound, and the latter irrigated with an. antiseptic solution, the^ 
edges .of the wound are retracted with sharp hooks. Sometimes the 
vesical end of the urethra can be recognized immediately, appearing as 
a movable proje'ction of tissue infiltrated yith blood, and resembling a 
firm blood clot. 

If it is not discovered at once, the patient is instructed to urin* 
ate, or if he is deeply chloroformed, an assistant presses strongly upon 
the distended bladder. 

An attempt is made to seize the edges of 'the ruptured urethra 
with toothed forceps or small hooks, where the urine makes its appear* 
ance, and to draw them apart. 

8. If this Uianoeuvre succeeds, the ^-shaped 
director is easily passed into the bladder, and 
along this as a guide , the elastic catheter. In 
order to secure the. catheter in the blad&er, a 
Clove hitch (Fig. 643) is made with thick cotton 
thread, and the end of the catheter passed through 
it. When the ends of the thread are drawn tight, 
and knotted once, the knot cannot loosen of its 
own accord. The ends of the thread are then 
secured to locks of the hair on the pubis, or to 
a loose half ring made of a strip of plaster, and 
fastened just behind the glans penis; or they are 
sewed to the foreskin. 

9. But if the injury to the urethra has been inflicted behind 
the muscular part, in the prostatic urethra (in gunshot fractures of the 
pubic bone, for instance), it is generally impossible to find the vesical 
end of the urethra. But in these cases the danger of urinary uffiltra- 
tion,‘ even into the cellular tissue of the pelvis, is very great, because 
the deep pelvic fascia has also been injured. In such caseaf snipra- 
pubio cyatotomy must be pefformed, and retrograde catheteziaatioii 
practiced. 

. 10. If retention of urine follows the injury, and the bladder is 
distended to the umbilicus, this operation is very easy, for the peri- 
toneum is pushed up by the bladder, and is entirely out of reach of 
the incuion. 

11. The abdominal wall is incised above the symphysis, in the 
median line, until the bladder projects in the wound, the wall of the 
latter is pi<&ed up^on each sidtf of- Uie middle line with ligiall hooio^ 
or artery forceps, and is divided between the -two, sufficiently to allow 
,a large drainage tube to be introdneed into thd organ. TOe edgihi of - 


Fig. 648. 



Olove-hitoh. 
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the incision in the bladfler can be sewed, to those of tlio wound in 
the abdominal wall with a few sutures. 

•h2. There is then , generally , no difficulty in jmssing ii bent 
cathetec thi^ugh the vesical entrance of the urethra towards the penis 
(retrograde catheterization). A thread or silver wire can be jnilled 
through the bladder on withdrawing this instrument, and with the aid 
of the thread a rubber drainage tube can be passed out through the 
perineal wound, so that the urine can escape freely. 

13. But if the bladder is empty, this operation is much more 
difficult, for the reduplication of the peritoneum has sunk below the 
upper edge of the symphysis. In such cases, after incising the ab- 
dominal wall, the dissection must be very carefully carried down until 
the peritoneal fold is found, and the latter must bo drawn up to the 
upper angle of . the wound with a retractor. 

14. If a foreign body (for instance, a bullet) lias penetrated 
into the bladder, it can usually be removed by an incision in the 
middle line of the perineum (median cystotomy of Albirton). 

. 15. The urethra is inoised from the perineum, as described 
above, itand the prostatic portion stretched by a slow boring 
motion of the index finger, until a small lithotoiiiy forceps can bo in- 
troduced, and the bullet extracted wdth it. 

16. If the bullet has already remained in fhe bladder for some 
time, so that urinary concretions, have formed upon it, it may be 
necessary to remove it by suprapubic cystotomy. 


HYFODEBHATIG INJECTIONS. 

1. The introduction of a solution of morphine into the sub- 
cutaneous cellular tissue, is one of the most successful opftrations, both 
at the dressing station, and in hospital, and is often tlu^ f»nl} means 
of alleviating the final sufferings of those who are liopelcssly injured. 

2. An injectioir of morphine (grain^Ve 

about 10 minutes before the administration of chloroform is begun, 
ensures a quick, quiet, and lasting anaesthesia. 

3. Every physician should carry a hypodermatic syringe, and a 
solution of morphine with him, and know exactly what dose of morph- 
ine is indicated by each division of his syringe. 

4. After the proper quantity of the solution has been drawn 
into the syringe, any air which has entered is expelled, by pushing 
tbs piston forwards while the point of the syringe is held upwards. . A 
fold" of skin is lifted on some part of the body (for instance, on the 
bask of . (be forearm, or on the outer side of the thigh), the needle is 
quickly thrust thtragh the base of the fold into the cellular tissue, 
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. moved sideways a few times to ascertain tkat the point ha; passed* 
‘ through the corium, and has i!0{ entered a vein, and the piston is then 
alowly^^ushed forwards, emptying foe contents of the syringe (Fig.^644). 

Fig. 644, * 



Hypodermatio Injection. 


5. The needle is withdrawn, and the index finger placed, for a 
few seconds upon the opening in the skin, to prevent the escape of 
the injected fluid ; at the same time, slight pressure, and gentle rubbing 
vrith the middle and ring fingers, assists the division and absorption of 
the solution. 

6. Even in this small operation, it is necessary that, not only the 
syringe, and the operator’s fingers, but also the portion of skin chosen 
for the injection, should be previously carefiilly cleansed and disinfected. 
Otherwise, subcutaneous abscesses are liable to follow. 


OPERATIONS BY ARTIFICIAL LIGHT. 

1. The surgeon is often compelled' in war to operate by night; 

and the operations necessary on board ship, during an engagement with 
the enemy, must usually be performed on the lower decks, by artifi- 
cial light. ^ 

2. An intense light upon the field of operation is absolutely 
necessary for most operations, and the surgeon must be prepared to 
help himself by expedients, when, as is the rule, the light is insufficient. . 

3. A simple, but very good light is the wax .taper (Fig. 645), 
which is made firom an orfnary wax taper the sise of a quill, by 
twisting three or four pieces of it into one. To protect the hand from 
the hot malting wax, the taper is passed through a hole in a piece 
of pasteboard, or thin wood. 
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4. An excellent iUumination is given by the Ravoth operating 
oandltetiok 646), a wax candle which is put in a tube with a 
stronff spiral spring. Upon the end of the tube is an adjustable metal 
reflector, which throws the light upon the field of operation. 


Fifir. 647. 



Improviaed reflector. 


5. If this is wanting, an illutniiiating reflector can lx* improvised 
by fastening a silver spoon to a wax candle, by inealis n}' a rnnipresa 
and bandage, as is shown in Fig. 647. 
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ERRATA. 


Page 30, line 6, for n^y"- 

„ 31» n 4, omit the semicolon after „ necessary^, 

n 35, „ 11, from the bottom, for lyapear**,' read „appear**. 

„ 39, „ 18, for „fullfilled^, reaU „fulfilled^. 

„ 40, fi 7, from the bottom, for ^moicture**, read ^moisture**. 

„ 53, Pig. 71,’ for „8agittall*^, ^read ^sagittal". , 

ft 54, pigs. 75 and 77 have the titles interchanged. 
ft 82, line 4 from the bottom, for n^70^ J.**, read nl70^ P.". 

ft Bit n 2 n n tt » „wood-8haring8<S read „wood- 

shavings**. 



INDEX OF AUTHOES. 

(* lUuitrated.) 

o®o 


A. I 

AdelBMBy Compreiiioa of the arterioi bjr forced 
flexion of the limbe 173. 

— *PlMter of Pxiie droeeing 84. 

Albertf * Danger of circular bandage in frac- 
ture of the forearm 78. • 

AllartoBy Median cystotomy 851. 

Amneanty •Clamp forceps 14. 

— OrooTed wooden cylinder for use in suture 
of the intestine 846. 

ABechfltip Plaster of Paris splints 85. 

B. 

JBudeleben, •Pelrio support oo. 

— Chloride of sine pads 35. 

•— •Wire suspension splint for the lower extrer 
mity 135. 

Baitseher, Open treatment of wounds 41. 
Bndens. * Bullet screw 161. 

Banm, Oil of turpentine 168. 

JBeekf * Straw mats 186. 

Beely. *BemoTablo plaster of Paris dressings 85. 

— * Hemp-plaster splint for resection of the 
knee 85, 96. 

•Belly * Moulded concave splints 78. 

— « Splints 79, 190. 

JBlUrotk, Battlste 98. 

Diaanlenlatlon of the knee 279. 

— * Plaster of Paris dressing 80. 

— Adhesive iodoform ganse 96. 

Tnrpentiae 198. 

JMhm. Addition of ohalk to water glass 89. 
BMae^ •Wire breeches 107. 

Wins-basket splints 79. 

BOBOy Betrofascial dissection of the thyroid 338. 
Bvandby •Compression of the aorta 188. 

— •Improvised canlery iron of telegraph vrire 
188. 

BilnliMliMeeny Ampntatlon S17. 

Braaiy OsTboUc powder 39. 

— Abaofbent cotton 99. 

. — Preparation of materials for drsssiago in 
war 88. 

Bvbmu ?«y •Modifleation of Le Fort's disarticn* 
Mon of the foot 967. 

Bmgilvete Pesteboard dressiBg 81. 

Bwowy Aoetate of alnmina as an antiseptioff. 

41c 

BBMnry INsartlcnlaaon at the knee 974. 

— •Beseetion aaw 991. 

97 


CelsaSy * Circular method of amputation 917. 
rhassalgaafy Drainage l!l. 

Ckleacy Improvised drainage with catgut atranda 
80. 

Ckoparty * Disarticulation through the tarsua 
856. 

Cline, Concave splints 79. 

Coady's Fluid 3 h. 

Coopery Aneurism neeille 165. 

Crosby, * Adhesive plaster extension 118. 
Cxereyy *Ii.te8tlna1 suture 344. 

W' Silk 10. 

D. 

Desaalty * Dressing fur fracture of the olaviele 

56, 57. 

•Drsaelt-Llston splint 118. 

Bleffenbechy * Disarticulation at the hip 289. 
llobsOBy • Kiioe-siippnrt 106. 

Bonders, Kpiilerinis suture 55. 

Bamreicber, v., *Flap splint for fracturo of 
the forearm 77. 

K. 

Kmmert, * Buckles 78. 

Esmarehy * Compressor for the aorta 181. 

— - Apparatus for bloodless method 176. 

— * Pelvic support 80, 60. 

— * Bloodless method 175. 

— •Stirrup splint for resection of the ankle 108. 

“”**i It n ft n n wrlst 108. 

— * Chloroform inhaler 145. 

^ * Double-inclined plane f>»r the h-iiipltal 108. 

— * Double eplint for reeectlon of tho elbow 104. 

— *Wire breeches for transport 107. 

— • Triangular handkerchief for dressings, and 
mode of use 187, 139. 

— • lB>dillcatlon or Le Fort's disarticulation of 
the foot 866. 

— •Extension by elaitie rings or tubing 190 
to 198. 

~ Plaster of Paris anapension splinta for — 

— — • Reaeetion of the elbow lOO. 

•Beaection of Iha ankla 09. 

•fiesaetlon of the wrial 101. 

•Heol support 80. 

— *0016 coll 46. 

— •Cold sheet 44. 

— •Material for splinta 76. 

-* •SocUcmal auspension aplint for raaeetloa of 
tho olbow 105. 

— •Spiral spring toumlqnst 187. 

plans 

— •Extension drosslng for uso with n lillor 
191. 





356 


Emftreli. *DreMing-pMkage for the eoldier in 
the war of 18^/71 186. 

— * Irrigator 10. 

— ^Beetional extenaion aplint for the thigh 198. 

F. 

Faraboeof, * Bone-foreepe 900. 

Fergnaaoa. * Lion-tooth forcepi 900. 

Flayer, Is., Naphthaline aa an antiaeptlo 88, 
Foalia, * Clamp fur rubber oonatricting band 
177. 

G. 

Qangee. * Ann of the ooat need aa a aling 180. 
Qerdjr, Handkerchief dreeaiug 60. 

Gooeh, * Coaptation aplinta 72, 180. 

Oral. Tannin 16H. 

Ilrltti, Oatooplaatio lengthening of the femur 
976. 

Cldnther, * Diaartioulation of the foot (PirogofF) 
9G4. 

H. 

Hagedorn, * Glasa box for catgut I6. 

— Needle 166. 

If aha, *Heiection of the knee 818. 

Heine, *Bone-flcrow 886. 

Helater, *Fetit’a fracture box 110. 

Ilolftniaiiii, *Bougour 381. 

HIter, Beaeotitm of the elbow 804. c 

<— Hesection of the hip 820. 

— Ligature of the lingual artery 108. 

Banter, Indirect ligature 101. 

J. 


Larrey, * Ligature of the femora) Teaaela before* 
diaarticulation 981, 989. 

Laab, Stretcher 117. 

Laiarakl, Volatility of bichloride 84. 
Lecomte-Lfler, *Bullet-aearoher 161. 

Le Fort, 'Biaarticulatiou of the foot (Plrogofl> 
266. . 

Letter, * Cold-coil 46.- 
Lembert, « intestinal auture 844. 

Liebreieh, « Electric bullet probe 169, 163. 

— Hypodermatic injection of atrychnine 148. 
Llnfkane, * Disarticulation in the tarso-meta-> 

tarsal joint 863. 

Llater, Antiseptic dressing 20. 

— e Lead-plate auture 22. 

— Borated lint 86. . 

— Boric acid as an antiseptic 86. 

— Boric oiumeiit 86. 

— Carliolic acid as an antiseptic S3. 

— Catgut 12, 16. 

— Chloride of sine as an antiseptic S6j 

— Occlusive dressing 26. 

— * Disinfection of the air 6. 

— * Drainage-tube forceps 10. 

' - * Elastic bandage 20. 

— « Splint for resection of the wrist 118. 
i- Bichloride-serum gauae 34. 

— Oil-Bilk 28. 

.Llaton, *Mac Intyre’s sp^nt 110. 

— *HeBi:ctioii of the elbow 800. 

Lengiuore, * Improvised electric probe 168. 
Lorlas, #Phlebotome 212. r 

Lowdham, *Am|jutatiou by flaps of skin 280.. 
Lflcke, Hesoction of the hip 820. 

. l<fier, * Double tracheotomy tube 330. 

— *Bougeur 331. 


iobert, * Suture of the intestine 344. 

— Metal-ring for suture of the intestine 846. 

K. 

Koch, Bichloride of mercury as an antiseptic 34. 
Kochvr, Subuilrate of bismuth 80. 

— Juniper catgut 16. 

KShler, Transfusion 913. 

Kdnig, Cliloride of lino in hospital-gangrene 86. 

— Iodoform used on the drainage tube 10. 

— Kesection of the hip 827. 

— Addition of magnesium to water-glass 89. 
Kroneeker, Transfusion of salt-solution 913. 
Kiister, Salicylic acid powder 80. 


Langenbeek, t., * Amputation of the leg 968. 

— * Double hooked retractors 338. 

— •EleTator 888. « 

— Disarticulation at the hip 983. 

— *Houe-foreeps 990. 

— * Bone-hook 801. 

— * Bullet-foiceps 161. 

— *Ampatation-knif6 921. 

— *Ampatation with muecular flape 893. 

B . by oval method 993. 

— *BeBectloB of the elbow 808.* 

— • n . n n Mikle 810. 

“ ; " » » 

-• , , „ hip 896. 

— * „ „ n knee 899. 

— * ti ns shoulder 806, 808. 

— *Peiloeteal raspatory 164. 

— *Xeyhcle saw 900. 

— Bubpsriosteal Tesoeiion 988. 

Ligature of the subolavian 900. 

— *Beiraeion 168 . 


M. 


■aas. Ligature of the abdominal aorta 904. 
Mae Intyre, *Leg splint 110. 

Major, Triangular handkerchief 137. 

— Handkerchief dressing for fracture of the* 
patella 60. 

Malgalgne, *Subastragalold disarticulation ol 
the foot 858. 

Manec, * Disarticulation of tho thigh 978. 
Marshall, * Osteotribe or reamer 164. 
Hathysen, Plaster of Paris dressing 83. 

Mayor, Wire basket splint 70. 

— Handkerchief dressing 60. 

Merchle, * Moulded pasteboard splluts J6— 7. 
MJddeldorpf, * Triangle fur fraoture of the ana* 
118. 

Mlknllei-Wladlmlroir, •Kesection of the ankle 
816. 

Mltsekerlleh, Water glass with cement added 89.. 
Hoietig. V., Iodoform as an anttseptlo 86. 

— Iodoform powder 80. 

Xflller, P., *Autotraoefluion 916. 

N. 

Mdlaton, •Method of iuyexsion 148-^. 

— Bullet-probe 160—1. 

Nenber, •Intestinal sntnre 846. 

— Keorosis opeiatiou 160k 

— •Glass splinit 80. 

— •Bone drainage tube 10. 

— *Bdne eylindw for intestinal satue 846» 

— Peat as material for dceeiiiig 96k 
MtiACrflor, Apolyse 909. 

— Be-enforoement of tho plsMer diemlflg 87*. 
Nleilfe, •ConitrieUiig. band 178. 

XiisbMUi, ft, Improtised bnUet-ptobe 118., 



357 


0 . 

^Mller^ ^bperioiteal reBectlon 288. 


PanroiRt) *T^rniquct for the aorta 181. 
Petenen. Oxmo of sine so. 

JPetIt, *Fraetiire-1)Ox 42, 110. 
*8crew*touTniqaet 171. 

— Boot 78. 

— * Amputation by the circular method 218. 
Fluner, Acetate of alumina 37. 

PlrogolT^ * Bridfie-plaster-ilreMing 01. 

-- *])iBartlcu1atiofi of the foot 263. 

-< * Plaster of Paris dressing 84. 

Port) Garbolixed lime 30. 

Porter) Savrdust as a maieriHil for drossings 20. 

— * Splints of telegraph wire 133. 

Pott) * Lateral position 106. 

— Concave spliiita 72. 

PravaX) * Hypodermatio Bj'ringo 351. 
PrelBBnitX) Compresses 28, 44, 4 h. 

Q- 

-tJuInclfO) * Bathtubs 6. ^ 

K. 

Itanlte, Thymol as an antiseptic 38. 

Ravotli) iperatiiig candlestick 353. 

BenX) T«)^ouble-ahdnction splint for compound 
fracture of the femur 109. 

Beverdlii) Transplantation of the skin 155. 
Blehardson) * Atomizer 0. 

KIs, Fenestrated plaster dressing 87. 

Boaer) * Dorsal splint for fractures of (ho radius 
74. 

— •Wire splint for the lower extremity 79. 

• •Hook f<»T bone screw 335.' 

— •Handkerchief dressing for the chest 66. 

— * n n n n groill 68. 

— * Dilating forceps 151. 

Bapprecht) Susceptibility of children to borio 
acid 30. 

s. 

Salomon. •Sheet-metal splints 79. 

Sayrt) •iClcvator 2H9. 

— * Adhesive plaster dressing for fracture of 
the clavicle 124 ~ 6. 

Bchede) Improvised drainage, with glass wool 

20 . 

— •Resection of the hip 329. 

BekMcr) •Leg-splints 111. 

Sehaydef) •Material fur splints 71. 

(tehSU) Splint! of sheet sine 70. 

.SealtetBl) •Many-tailed bandage 52. 

Scatia. Starch-drcising 81. 

BlebolO) ▼•) •Apparatus for lifting the injured 
116. 

SilTeater) •Artificial respiration 148, 149. 
BlmplOB) Administration of chloroform 144. 
Sklaner) •Apparatus fur the administration of 
chloroform 146. 

BoelU) •Supporting apparatua after resection 
of the elbow 804. 

— > Oxide of lino 89. 


Speaeer Ifella)- Arte^-clamp 18. 

StarkO) •Apparatus ror irrigation 154. 

Steiner) Electropiincture of the heart 148. 
Stromeyef) •Abduction splint 78. 

— •Hand splint 73. 

— •Ciisbimi for fracture of the arm 111. 

' • • Phlebostatic hemorriiagc 168. 

— •Right-angled splint for the forearm 73. 

— •Obtuse-angled „ „ n „ 78. 

Syme, •Aneurism needle 195. 

4- •Disarticulation of the foot 260. 
Ssymanowsky, • llandkerchief dressing for frac- 
ture of tht) clavicle 66. 

•>- •Resoctinn saw 291. 

T. 

Thiersch, Boric and s.a1icylic acid soliiticm 86. 

— •Improvised irrigator 10, 11. 

— • Bead siitiinV 22. 

Salicylic acid as an anlisuptic 37. 
Trommsdorf, Hydrogen peroxide ns an aiitl- 
Bcptic 38. 

u. 

Unna, *SnMi)enBory b.indage 69. 

V. 

Telpeaa, • Dressing for fructiiro of the claviclo 
57. ' 

^Yerdultt) • Amputation by iniisciilar flaps 223. 
Vetch) ''DiHsrticulatlon at the hip 280. 
VoIckerS) * Ito-cn forced plaster dressing 89. 

— •i'liib-tourniiiiiet 173. 

Vogt) licsoctioii, 295. 

— * Splint for resection of the knee 74. 
Volkiiiann, •Wire HUB]H*nsion splint fur the 

arm 134. 

— •Sheet metal splint fur the lower extremity 
78. 

— Anterior sjilint for rosertion of the ankle 102. 

— •Padded pelvic support 29, 

— •Lifting frame 116—7. 

- Crumpled gauze 25. 

— - Muscular paralysis caused by tight bandages 

49. 

— *UHtraolorB 152. 

— •Slide for extension 120. 

— •Supination splint fur the furearm 74. 

- • SiispiMisioii-BplIiit 42. 

•Dropping nozzle 154—5. 

- •Renewing the dressing aftor an amputation 
277. 

w. 

WaPyber, v., • Disarticulation of the thumb 233. 

— •DlHarticulation of the hand 330. 

WatiOD) * Plaster suspension splint for reaeo- 

tiou of the knee 74, 96 -8. 

— •Splint for resection of the knee 74. 

Weir, Improvised cylinder for auturo of the 

Intestiiie 348. 

Welssbaeh) Sheet sine splint 79. 

White, •Respotlon of the hip 324.. 

Wdlfler, •Internal- intestinal suture 346. 
Wywodioff) •Plaater bandage machine 86-4. 



INDEX. 

(* illustrated.) 


A. 

* Abdaetlon-splliit for fracture of the radius 73. 
Absorbent dresslnn 24. 

Adhesive plaster 16. 

— ^Crosby’s extension by 118 — 0. 

— ^'Sayre’s dressing of, for fracture of the 
clavicle 124—5. 

— English 20. 

Air, * Disinfection of, by the spray 5. 
Air-passages, injuries of 807. 

AleonoK absolute .98. 

Alnmlnlum acetate 37. * 

Ampatatlons 2l6. 

— *by flaps pf skin with circular division of 
muscles 220. 

— • *by muscular flaps 223. 

— *by transfixion 223. 

— *by the circular method of Celsus 217. 

— ♦ - - „ „ „ Petit 218. 

— * division of the soft parts in 217. 

— general rules for 210. 

— * knives for 217, 221. 

— indications for 167. 

— of the arm 243. 

— *of the foot 268. 

— of the forearm 236. 

— of the leg 268. 

-» * of the leg, with lateral flaps, according to 
T. Jjangenbook 268. 

— of the thigh 276. 

— * through the metatarsal bones 291. 

— preparation for 210. 

— *sawiug the bones in 224. 

— * stump with artery forceps 13. 

— "'suture of wound in 228. 

Anaesthesia by chloroform (which see) 144. 
Anenrlsm, diffuse traumatic 188. 

— circumscribed traumatio 101. r' 

'"Anenrtsni-needle 106 . 

Ankle, '^external aspect 811. 

— * internal aspect 814. 

— injuries of 288. 

"'ligaments of 812—4. 

— * resection of, osteo-plastle (tarsal) 816. 

^ * n n subperiosteal (v.Lan^enbeok) 
810. 

apUnts and dressings for the 78, 81. 

— * stirrup-splint (Ksmarah) 102. 

* anterior splint (Volkmann) 102. 
*Ssiiiareh*s snspenaion splint 08. 

— "‘fenestrated plaster dressing with suspension 

* Anterior epiint for reeeotlon of the anUe, 

Yolkmann’e 102. 

Anttphlegoals 2, 41 . 

Anlbej^t, 


Antisepsis, in war 138. 

AiitlsepslB Bocondsiy l&O. 

Antlsepties 80. 

— Absolute alcohol 38. 

— Acetate of alumina 37. 

— Bichloride of mercury 84. 

-- Boric acid 86. 

-- Carbolic acid 33. 

— Chloride of sine 86. 

— Iodoform 36. 

— Naphthaline 38. 

— Peroxide of hydrogen 88. < ^ 

— Permanganate of potasli 37. 

. — Salicylic acid 37. 

— Thymol 38. 

Antlseptie catgut 16. 

Aorta, abdominal, compression of 181. 

— "'Tourniquets for, Braiidis’s 183. 

— , „ Esmarch’s 181. 

-• „ „ Pancoast’s 181. 

j, ' „ Esinaroh’s improvised 183. 

— ligature of 204. 

Apolyse, Neudbrfer 292. 

Arm, Amputation of 244. 

„ "'handkerchief dressing 
for 63, 64. * - 

bandaging the 66. 

— '^batb-tub for 6. 

— disarticulation of 246. 

— n n *with flaps 246. 

— » » "’circular method 260. 

— n’ n * handkerchief dressing for 

63, 64. 

— fracture of, see humerus. 

— * plaster of Paris dressing for, ro-enforoed 87. 

— * splint dressings for 70. 

— splints for, * of glass 80. 

n » *of pasteboard 76. 

— „ „ „ „ *lmprovl8ed 188; 

— » n * of telegraph wire 183. 

— *StTomeyer*s cushion for fracture of ;ill. 

— '"triangalar • „ n s n ' 

— * transverse sections of 244. 

— wire suspension splint for (VollonaiiB) 188. 
*ArtsilsB of nm lOO. 

— « n head, neok, and axillh 188. 

— . . leg 190. 


leg 19( 
thigh : 


Artory, axulaiy, digital compnsslOA. of 170. 
— *braohial, ■ , j, „ W 


— fOmozal, 
BlquU 178. 


170. 


I lor. 


•bk polOdpcssBWs 178. 

* „ towrugsMi 171.V 

* ohmlio band 178. 
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Artoi7i .ftmorftl *Ug«tiixe before disartioola- 
tion at the hip (IiMrej) 281-r9> 

— axteftial niao, digital oompieuion 170. 

— llgatnre of the aorta 204; *of the axillary 
200: *of the brachial 201; *of the common* 
caritld 196—7; * of 'the femoral 200—7; *of 

^ the iliac, common 204; * of the iliac, external 
206; *of^be iliac, internal 204; *of the 
. lingual 107; *6f the internal mammary 842; 
of the middle meningeal 886 ; * of the popliteal 
208; *of the radial 202, 203; *of the aub- 
ola^an 108 *-9 ; * of the tibial, anterior 208, 
210; *of the tibial, posterior 200, 210; *oi 
the ulnar 208. 

— *oeoluBion by suture 14. 

— * popliteal, position in resection of knee 310. 

— sheath of, how opened for ligaturo 103. 

— *sabclaylan, compression of 168. 

— * torsion of 14. 

* Artery-clamp, Spencer Wells* 13, 14. 

Asepsis 1, 2. 

Asphyxia, from chloroform, coiiTulsive 146. 

71 ** paralytic 146—7. 

Atmosphere, purifying by spray 0. 
*Anto-tran8fhilon 216 . 

»• . 

*BaGl[, bandage for 67. 

Ball-drosslng 66. 

Bandages, application of 48. 

— * elastic with Lister’s dressing 20. 

— for Ae arm 65; *back 67; *ohest 57; *oya 
64; * Anger 66; * Anger, disarticulation of 56; 
foot 68; hand 66; *head 53; *jaw 64; leg 
68; *nock 62; *11080 64; * shoulder 66. 

— forms Ilf: — * circular 40, 60. 

* double>huaded roller 17, 61, 63—4. 

— — *Agare of-eight 61. 

• „ „ for disarticulation of 

Anger 56. 

* four-tailed, for Jaw 64. 

— — * knotted 64. 

*maiiy*tailcd 61. 

* rapid spiral 40, 60. 

*recuiri*nt of the head .54. 

— -r * sagittal 63. 

— — *spica 61. 

* spiral 40, 60. 

— — *Scultotu8 51. 

— — *T-bandage 61. 

— *improperJy applied and gaping 61. 

— materials for: — cambric 48. 

cotton batting 26, 48. 

Aannel 48. 

gauze 26, 48. 

India rubber 20. 

linen 48. 

— — muslin 48. 

— standard, for soldiers dressing-package 140. 

— * strangulation by 49. 

Bath, fhll 6. . 

Baths, antiseptic 153. 

— to reduce temperatare 47. 

Bath-tib. * Quincke's 6. 

— ^fpr the arm 6. 

■* If fi ^*8 

Battllte, Billroth’s 28. 

*Bciii*s«|aref Thieiseh 22. 

*BeU*s ipllali 72. 

Bldhlorlde of mereary, attacks metal 81. 

— — ganse prepared inth 140. 

— poleonlng by 84. 

— solntion in water, weak 84. 

. fi fi M stanng 84. 

• ■ r- fi' »» alcohol 84. 

r* wHa ienuo, for ganae (Llctei) 84. 


Blsmath sabnltrate 89. 

*Bloodlew method, Bsmaroh’s 175. 

* apparatus for (Esmaroh) 176. 

*oonstrictlng band for (Fonlts) 177. 

~ * „ I, ,, (Nioaiie) 178. 

— *ln ampntaifon of thigh 178. 

— *in disarticulation A resection of hip 180. 

— • ,1 ,, „ ,, shonlderl78. 

Bladder, urinary, foreign bodies in 361. 

— operations on 340. 

% — median cystotomy (Allarton) 361. 

— suprapubic cystotomy 860. 

Bladders, Pig-, as Ice-bags 44. 

Blood-letting, see Tenesectioii. 

Bone, *uyliudor of, for suturo of Intestine 340* 
substitutes for 346. 

— *decaluiBod, drainage tubes of 10. 

— * sawing the bone in amputations 224. 

— splinters of, in wounds 166. 

*Bone awl 310. 

*Botte-cnttiiig forceps 227. 

*Bone-flle, Marshall’s 104. 

* Bone-forceps 200. 

* Bone-saw 224. 

* Bone-screw, with Hoser’s hook 836. 

*Boot, military, as foot-support 121. 
Boot-nplliit, I'utit’s 78. 

Ilorated lint, Lister’s 36. > 

^Jlorlc acid, 36. 

Ointment of, Lister’s 36. 

Ilott^toiill^re 350. 

Boxes, * Kracturo-, for leg 110. 

— - * Hagedorii's glass, for ralgut 16. 

— Blieut-metal, instead of icu-bags 44. 

Brass, Strips of, as retractors 206. 

* Bridge-plaster of Paris drusing (Pirogoff) 22, 

04. 

*liHeklcHi, Einmert’s 72. 
littllefs in tho body 159. 

— Buiiiitval of 1G0. 

* liiillet-foroeps, American 161. 

>> *y, Lungunbuck’s 101. 

*BBllet-prdbe, NAlalon’s 160. 

Bullet-searcher, cluctric, * LUsbrcicli’s 163. 

— electric, *ljei:»unto-fitter’B 103. 

„ * Longinoru’s iiupiuviscd 103. 

„ *witli aciipunoturo needles 163. 

* lint ton-hole openings for drainage 23, 24. 
Burns, liniment for 38. 

c. 

t'auuln for tracboutomy. Improvised 339. 

— *for transfusion 213. 

Carbolic acid 33. 

— poisoning by 33. 

— powder 30. 

— solution, for hands and Instmmcuts 33, 141. 

cii^ori^td lime 30. 

Carotid, common, ligature of 100. 

Catgnt. Lister’s chromic acid 16. 

— Ki»cnor’8 Juniper 10. 

— liichlorlde, for dressing station 141. 

— *Hagodorn*B glass box for 16. 

— stttnros of 23. 

* Carpal bones 290. ' 

Catheter, elastic 840. 

— secured In urethra 860. 

CatheterliatloB, retrograde 860. 

Cantery irons 268. 

— * Improvised of telegraph wire 1(18* 

Carltlos in wounds 20. 

*Chatn-Mw 834. 

Ches^ * bandage for 67. 

— * handkerchief dreseing for 67. 

Chest carlOr, drainage of 840. 
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CliMt CAfttJi incliion of 840. 

— penotratlng wounds of 840. . 

Chlrotkeka 667 

‘ Chloride of stno 86. 

• — In Jute pads (Bnrdeleben) 85. 

Chloroform, administration of, for anaesthesia 
144. 

^ asphyxia from 146. 

— * Esmarch’s modified Skinner’s apparatus for 
inhalation 146. 

— stages of excitement and toleration 1^5. 

— vomiting during anaesthesia by 160. 

~ morphine combined with 144, 401. 

Chroule inflammatory changes, treatment of 47. 
*ClrettUr bandage 40, 60 

* Clamp, Artery- 13, is. 

-- *for constricting baud in Esmarch’s method 
207-8. 

Clavlele, fracture of, * Desault’s dressing fur 
66—7. 

— fracture of, * handkerchief dressieg for OU. 

n n * Velpeau’s , , 67. 

— n n * Sayre’s adhesive plaster dres- 
sing for 184. 

Cleanliness of the surgeon and his assistants 2. 

— of the surgeon’s clothing 8. 

— i» » ti mouth 3. 

— „ n wound (asepsis) 2. 

Cleanslsfg tlm field of operation 7. 

— Instruments 3. 

— patient 6. 

— sponges 9. 

*Clore-liltch, for securing catheter in the 
urethra 360. 

Cold applications 43. 

— - dry 44. 

* Cold coll, KHiiiarch’s 44. 

— "‘Leiter’s for the head 46. 

Cold sheet, Ksmarch’s 44. 

Collodion on strips of gauze 16. 

ComproMses, antiseptic 153. 

— cold 42. 

— excitant 48. 

— I’leissnitA’s 44, 48. 

— * split, as retractors 263. 

Compression, direct (in the wound) 167. 

— by the Augers 167. 

— n » dressing 167. 

tampon 167. 

— indirect (on the artery above the wound) 168. 
"'by the coiislrioting baud 176. 

— „ forced flexion 178. 

— • „ pole-pressure 173. 

— * „ toumiiiuet 171. 

Coady’i flnld S8. 

COMtrletlag band (fur the bloodless method) 
Eicaise’s 178. 

Coatlanou aaturo 18. 

Cotton, absorbent (Bruns) 20. f 

Cotton-battlag 36. 

Cotton-pasteboard dressing (Bnrg^Ive) 81. 
Coaator-extoaslon 180, 188. 

* "'Cradle, protecting 118-4. 

— pruteotlug, * improvised 114. 
^Crlco-trachoolomr 886. 

•CrlaoUio baadagoo 26, 48. 

^ \ d/rown, of tho trephine 881. 

Cnrotte, see shsrp spoon. 

Cnshlon, *Jliddeldorpfs 112 . 

-- •StTomeyer’s 111. 

Cwhlon-drotilnf 27. 

-r- aatiseptlo 66. 

f—*. „ for amputation of tho thigh 829. 

D. 

Dgmar-faralth 87. 

c^hiiaannlt-ldilon splint 118. ’ 


* Dilating forceps (Roser) 161 1 
DliartlenUtion, general rales for 289.^ 

— ‘of the elbow 241-8. ■* * 

— of the finger, '"dressing for 66; *motaearpo* 

* phalangeal 231, 238; *phalanx. IL '830; 

*phalan7c m, 820. ^ 

— of the foot 863; * Gunther’s jsethod 864; 
'"Le Fort's 266; "'Lisfrand’s 253; "'PlrogofPs 
268; '"Malgalgiie’s 268; "'sabastiagaloid 268; * 
"'tarso-metataisal 263; "'through tho tarsus 
266. 

— of the "'four external metacarpal bones 284. 

— of the hip, "'by transfixion, Manec 378; 
■"circular. Vetch 280. 

— of the knee, "'by flaps 871; ■"circular 271. 

— of the shoulder, "'by flaps 246; * circular 
250. 

of the "‘thumb 233. 

— II n •to®" 250. 

— „ , * wrist 235, 236. 

— Bubporiostoal 284. 

Disinfecting oven 30. 

"■Dobson’s knee-support 100. 

* Dorsal splint for fracture of the radlgs 74. 
'"Donble-abdnetlon splint for fracture of the 

thigh (V. lleiix) 106. 

"* Double-liook retractor, v. Langeubeck 338. 
Donble-Inclliied plane 108. 

— "‘Dobson’s 109. 

-- "'Esinaiuh’s 108. 

"■Double splint for resection of the elbow, 
Esmarch 104. ^ 

Drainage 19. 

— of the chest 340. 

n n knee-joint 324. 

— with catgut Strands 20. 

— „ glass wool 20. 

— „ horso-bair 20. 

Dralnage-tttbo "'anil tampon for lectum 363. 

— "'of ilocalclfled bone 19. 

— ® India-rubber 19. 

— "'Lister’s forceps for 19. 

Dressing, "‘after venesection '213. . 

— * application of, position of patient in 80, \ 
38, 135, 878. 

— antiseptic 85. 

-- antiseptic powder- 39. 

— compressive 107. 

— "‘cushion- 27, 69, 820. 

— dry 85. 

— first on the fi.dd of battle 142, 

— *" handkerchief 58. 

-- immovable, "'of plaster of Paris 88; starch 
81 ; gutta-percha 82 ; *" water-glass 62; cotton- 
pasteboard bl. 

— occlusive 85. 

- *on head 53. 

— permanent antiseptic 820. 

— protective 86. 

Dresslagi, materials for, absorOeni^ cotton 26; 
crnmpled gause 26; ganae 85; jute 36; oakum 
86; peat 26; sawdust 26; wood-wool 80. 

— fiHiperfiieaUs, Billroth-battiste 28; india- 
rubber 20; mackintosh 88; oiKcloth 28; 
protective silk 88; varnished paper 28; waxod 
cloth 28. 

— renewal of 40. 

Drossinf-pachafo for the soldier 186. 
*DroppfBf-bottIe for the chloroform 145. 
*DrOBplag-tabe, Volkmann’s 166. 

Dry dMung 86. 
treatment 1. 
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Elbow, diBartieulfttion at 241, 242. 

by dapi 242. • 

~ Gffeular method 241. 

— * ligaments of 302. 

— ii^uries of 286. 

— rShAtlon of 300 to 804. 

— - Httter*e method 304. 

— — *Listora method 300. 

— partial 286. 

- *v. Langeubeck'i metliod 802. 

— »plints and drcseingB for 73, 80, 134. 

— — * Esmarch’s double splint 104. 

* „ plaster susponsion splint 99, 

100. 

— — * Esmarch's sectional suspension splint 106. 

- * fenestrated plaster dressing 03. 

* handkerchief dressing 03. 

*ubtiise-uiigled splint 7:J. 

-■ *rc-enforc(>d plaster dressing 88. 

— — * stirrup plaster dressing 09. 

— "'transverse section of ti3, 242. 

Electricity, stimulation of inspiratory muscles 

with 148. 

Elevation of injured parts 42. 

* Elevators 2ho. 

— * Sayre's 289. 

* Emergency aplIiitN 126 . 

* Emergency drcsslugfl 124. * 

Extension 138. 

— * dressings fur 117. 

*for fracture of metacarpal hones 60. 

“• • » ehistic, Kamaroh 120. 

— * n* „ by weigitts 119. 

— „ wrist, elastic 123. 

— • 11 M ^'y weights 12.3. 

- ^sectional splint fur 122. 

* Eye- bandage 64. 

*Eye, liaiidkorchicf dressing for 02. 

l\ 

s 

* Fascia nodosa 63. 

* „ sagittalis 63. 

* „ uiiiuns 6.3. 

Femor, fractures of, see thigh. 

— * upper end of, with muscular attachments, 
327-8. 

Fever, aseptic 40. 

— septic 40. 

* Fibula, dissecting out the lower end of, in 

resections 357. 

FIginre-of-elght bandage 61. 

* handkerchief 03. 

- * after disarticulation of Bngor 50. 
Finger, disartionlation of 229. 

- *of phalanx II. 230. 

*of n III. 229. 

— " *fotir internal metacarpal bones 234. 

— * In the metacarpal-phalangeal joint 231 
to 232. 

— *drea8inga for 56. 

— * Esmarch's bloodless method for 178. 

— fimotures of, treatment 66. 

— -Injaries of 66. 

FlaU-JoUt 292. 

— *appaiatos tor 804. 

*Flap*splint for fracture of the forearm 77. 

* Flower-pot trellie-work, as splint 321. 
*Fold-Bntiro 20. 

Foot, *ampntatioa of 861. 

-- bandages for 68. 

~ disartionlation of, by *Oilnther'B method 
804; *by Le Fort's method 200; *by Piro- 
golPe method 203; *b 7 Syme's method 200; 
snbastiagaloid (Ifalgaigne) 268; tano-meta- 
tanal (Liefrane) 863; ihrou|fo the tareua 

(Ghopan) 268 . , 


Foot, * handkerchief drossing for 67. 

~ * support for, improvised from boot 191. 
Forceps, "AmAssst's 20; * artery clamp- IS; 
*bone 218; * bone - cutting 226 ^and SCO 
e rongeurj ; * bullet 100;* dilating, (Roser) 1 61 
*drainag«t-tube (liister) 23; * Faraboeufs 
bone- 290; *lion*t(u>thed (Fergiisson) 290, 
tongue- 147; *t(N>thed clamp- 339; *aoiiuas- 
trum 104; *v. Laiigciihnck's bone- 290. 
Forearm, amputation of 238; * circular method 
% 218; *by skin-flaps 220. 

— fractures of, * abduction splint for fr.iotiire 
of radius 73. 

— * danger of circular bandage in 77—8. 

- * dorsal splint for fracture of radius 74. 

— *tlap-spliiit for 77. 

— * pasteboard splint for 70, 88. 

— - * right-angled splint for tStromeyor) 7.1. 

— re-enforced plaster dressing fur 93. 
Fractures, dressings fur. Arm: — improvised 

1.S4; plaster of I'aris 88; splints 70, 76, 
80; Stroiueyer's cushion 111; triangular 
eiishioti 113.. 

> ■ Clavicle, adhesive plaster dressing 124; 

bandages 60--7; Handkerchief dressing 

lit;. 

— - Finger; dressing fur .'’m. 

- Foreartit; - plaster of Paris 93; splints 
73, 70, 77, 132, 134. 

' .law .>>4, 02. 

— Leg: ' euiicavn splint 72; fruelure-box 
' nu; impntviHcd 7 m; Me iiityre's splint 
^ no; piisteboard splint HI ; plaster of Paris 

H.'i. 

— - Mclaearpal bonus .lU. 

- Patella 09, 

- -- Itadins, splints 73, 71. 

Kill 312. 

• Skull . 3 : 11 , ;{'{4. 

— -Thigh: — douhle-abductlon splint 109; 

cxtcfision, elastic 121; extension splint 
1 IH; imrtnble extension splint 122; (louuh's 
ci aptati(»ii splints 120; plaster iif Paris 
H9; splints 72, 70. 

Fuuda inaalllae 64. 

G. 

Gangrene, hospital- 36. 

Gaunt let*, or glove-bandage for the hand 66. 
Gansr, baiidag'is of 20. 

— crumpled, dressing 26. 

— starched, bandages 20. 

* Uealtals, male, bloodless method applied to 1 78. 
Glass hottlirs iustuad of irebags 44. 

— * irrigator 10. 

- * splints 80. 

tray fi»r instruiii nits 4. 

Glottis, ued.una of 330. 

Giber's snturo 18. 

Gnawing forceps, for bone, see rongeur. 

* Gooch’s splints 120. 

Gouge and mallet 332. 

— * for removing daggor-poliita, etc. from bona 
S.H2. 

Gunshot fractures 166. 

— wounds 160. 

Gntta-percha splint 82. 

Gradnated glass cylinder 214. 

Grafting skin 18. 

Granny-knot 17, oo. 

Grannlatlonn, healty 166. 

Gymnastics, therapeutic 48. 

Gypsnm, see plaster of Paris. 

H. 

Hair, removal of, around wounda 7. 

Hnltor b;fodage for the head 68.. 
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Haad, drtMing for 56. 

~ of 42. 

— *flgaxt-of>«lghtliatidk«relilcfdreMing fores. 

~ * handkerehiof drowiDg for 68. 

— *Sliomeyer't tpllnt for 78. i 

-- *tendofii on donnm of 298. 

■gndkereklef droiaing for * amputation of arm 

64; * for arm 68— 6; *claTlo]a66; *elbow 
68: *670 62; *foot 67; *genitali 69; 
«groln 68; *haad 68; «head 60; *hlp 
67; *Jaw 02; *knee 67; *n6ok 62; *pa-# 
tallU) finoture of 69; *pelvia 67 — 8; 
*6hodlder 64; * thorax 66. 

Haiidkarelilof) large triangular 68. 

Head, * double-headed roller for 64. 

— * handkerchief dreislng for 60. 

~ * knotted bandage for 68. 

— - *Mgittal bandage for 63. 

Healing of wounde under the scab 80. 

Heart, paralysis of, by ohloroform 146, 148. 

Heat, reduction of 48. 

Hoel-anpport, Esmarch’s 80. 
Hemo-pneumo-thorix 840. 

Hemorrhage, anreet of, *by a * suture („Um- 
Btechuug") 14. 

by cautery 168. , 

— — *by compression, direct 107; indirect 168. 
by ligature, direct 19, 167 ; indirect 101. 

— — by styptics 167. 

‘by torsion 14. 

— death by 218. 

— from diploe of skull 886. 

— „ middle meningeal artery 386. e 

— ■ parenrhymatniiH, cold water for 184. 

— seedndary, after bloodless method 164. 

— „ ,, resection of knee 821. 

•— transfusion of blood, salt solution, etc. 913. 
Min, * application of bloodless method to 180. I 

— * disarticulation at, by circular method 280; 
*by transflxioii 978. 

• — * handkerchief dressing for 67. 

— injuries of 987. 

— * ligaments of 898. 

— ^muscles posterior to, (with sciatlcnorve) 826. 

— reseotiop of, dressings for 80, 118. 

— . „ „ * posterior curved incision 824. 

— „ „ * anterior longitudinal incision 

829. 

— „ „ * renewing dressings after 116, 

881. 

— resection of * subperiosteal (longitudinal in- 
cision) 820. 

*Hooki, blunt, for retractors 162. 

*improvissd „ „ 102. 

— *sbarp „ „ 102. 

' „ for bone 280. 

— silver wire, for, tracheotomy 889. 

* strabismus 888. 

Hoepltal-Claagrene 42. 

Hamorai, ftaetures of, pasteboard splint 'for 
188. 

— — . splints for 70. 

— — *8tromcyeT*s oushion for ill. 

— * Triangle for, itiddeldorprs 118. 

' — ' *hcad of, sawing off, in resection of shoul- 
der 807—8. . 

— * upper extremity of, with musoular attach- 
mente 807.. 

. Hydro geu^^pmxide of 88. 

^[podifmgtlo iu}6etl0Bi 861. 


*lc6kig 44; Im^totiaed 44. 

^leo-wotar douche, for parenehymatone hem 0 ^• . 
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ImmereloB, antleeptlo 158. 

— to reduoo Igeal temperature 47. 

Impermeable matertale 28. s ^ 

*lmpreguailOu of handagee with plaetier of 

Paris 86. 

— of materials for dressings preparsHi«with 

acetate of alumina 87; bichloride of mercury 
34; boric acid 86; carbollo acidP88; iodofom 
86 ; naphthalin 88; thymol 88. . 

Inciilou for ligature of the arteries, site of 
191-192. 

luf lined plane, * double 108. 

— * double, Esmarch’e adjnetable 42. 
India-rubber bandage* 29. 

cloths for use in operatlone 7, 8. 

materiale 29. 

*Bleevea and aprom 8. 

tissue 28, 

— r- *tttbe with knoha and hooka for exten- 

sion 121. 

tubes for drainage 19. 

Indleatlons for amputation and resection 167. 

— for indirect ligature of arteries 191. 

— fur operative treatment of injuries of the 
larger Joints 284. 

Infection, septic 2. 

* Injections, hypodermatic 861. 

Ingtrumeuts. cleaning the 3. 

*lutcrrnptea plaeter of Paris dressings 92. 

— *Buturu 17. 

InteHtiue, suture of, * continuous suture ‘844. ' 
*CserDy’B (double) .344. 

— •Jobert’s 844.. > 

— — '"Neuber’s 346. 

*W&lfleT'B (internal) 846. 

— resection of , 845. 

— wuunds of 848. 

* Inversion, N61aton’s method of 148. 

Imloform 85. 

— ether 36. 

— gause 30. 

— „ adhesive, Billroth 86. 

— poisoning by 86. 

— powder 35, 39. 

Irrigation, * final, of woUnds 24. 

— permanent antiseptic 37, 163. 

— * „ „ Starko’s apparatus for 

164. 

— to reduce temperature 46. 

* Irrigator to. 

— * improvised (Thierich) 10. 

J. 

Jaws, * four-tailed bandage of lower 64. 

— * handkerchief dreseing for 62. 

— gunshot fractures of 62. 

— *puBhing forward the, in anaesthesia 147. 
Joluti, flail-, * apparatus for 804. 

— injuries of, treatment 168, 284: — ankle 286; 
elbow 286; hip 287; knee 287; .shoulder 286; 
wrist 284. 

— resBction of 288. 

Jute 26. 

K. 


*Koylm|6-oaw 220. 

*Xa06*9UPi^ Dobson’s 160. 

Kuoo, drainage of 824. 

. — *handkenmf dioiriag for 67 * • \ . . . 

-r- fojuriei of 287. . 

— „ ,, *lnterrnpt6d^ pMtr diueitag for' 


- •Hgamanbi.otSlfom,: ' ' ' ■ v 
WrefBotloft OHulrioB 
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Km^i resection of, *internipted pleeter dreiefng 
for 94. • 

— reieition of^ *inteirapted plaster dreselng 
for, of hemp 96. 

— Uteiection of, ^plaster suspension spliiih 
^mtion) 98—7. 

— resection of, * secondary hemorrhage alter 821. 

n II * splints and dressing fur 78 79 
81, 98, 891. 

— resection of, * Watson’s splint for 74. 

Knife, * amputation 217. 

— • „ Langeiibeck's 221. 

— * aseptic 4. 

— * blunt-pointed resection knife 3!>3. 

— * interosseous 224. 

— * resection 989. 

— ♦ „ blunt- pointed 308. 

— • „ probe pointed 308. 

Knots, * granny- 17, 80. 

— * proper method of tying, for ligatures 196. 

— *Sf|uare, or reef- 12, 17, 80. 

— * Surgeon’s 18. 


L. 


Laparotomy 344, .348. 

*Laryngotomy sac. 

Lnryni, *uiiturior view 337. ^ 

— injuries of 3.30. 

* Lath-plaster dressing (Pirogoff) o:i. 

*LeBdplste Kntures 22. 

Leg, aiuputiitifiii of, in lowest third 227, 288; 
ill %por two thirds 225, 208. * 

bandaging of 68. 

— *l«athtub for 8. « 

— fracture of, dressings for: -> '’^liavarian splint 
84; "‘Bell's spUiits 72; *ltox for 110; *g1ass 
splint 81; hemp-plaster splint 85; "‘impro- 
vised 70 ; "' Idao Inlyrc’s splint 110 ; pastoliuurd 
splint 77; "‘Petit's leg fraeture box 110; 

reinforced plaster of Paris dressing 90; 
"‘Srhfuer’s leg-splint 111: *' .Schtiyder’s cluth 
splint 71; ^elieet-nietal splint 78; * telegraph- 
wire splint 134; '*wiro splint 79. 

■* Lirtlng-rfame, v. Vnlkmann’M 117. 

* Lifting, appaialus fur 117. 

Ligament, eriru-thymid, incision of 838. 
Ligaments, *of ankle 312—4 ; *elbow .302; *liip ' 

328; ^kiiQO 318, 323; *tbuttlder .309; wrist I 


Ligature, direct (in the wound) 187. 

— - - * application of the ligature 100. 

— — blof^lesB method in 188. 

— — „ „ „ with blood „reser- 

▼oli"* 189. 

— — for diffuse (ranmatla aneurism 188. 

incisions for 187. 

— indirect (Hunter), in the coiitinulty of the 

artery 191. 

— — * aneurism-needle, mode of using 190. 
*enposiBg and opening the sheath of the 

artery 193. 

*Jnclsion, making tho 191. 

* site of, for each artery 199. 

indications for 191. 

* isolating tho artery with a probe 106. 

— •— maiklag the incision beforehand 101. 

— — * separating the collular tiasno 191. 

Mnara knot for ligature 196. 

— of the aorta 994; *axillaiy 200; *brachial 
toi; *hraiihlal at the bond of the elbow 

. MV *c 9 miBBOB carotid at the'lavol of foe 
. oncofoynid llgnmont 199; *do. belereon the 
. henda of foe atomonmaloid 197. 

'»• df'foc.lliaiocal, *liefofo diMamenlalloBdffoe 
* ■ I) SOI;' do., *hnlow Ponportfa liga- 

•do., bOtow tho orifiagof foo 


profonda 907 : * common lllae 904: *ostemnl 
iliac 205; internal iliac 906.' 

LIgntnm, of the internal mammary 842; middle . 
meningeal 338; * lingual 197; * popliteal 908; 
*radiid, in upper third of forearm 909; *do., 
above the wrist 90S; ‘'snbelaTian, above tho 
clavicle 108; *do., below the olaviele 199. 

— of the tibial, * anterior, above the middle of 
tho leg 208. 

— of tho tibial, anterior, in the lowest third 
of the leg 910. 

— of the tibial, ** posterior, above the middle 
uf the leg 900. 

— of tho tililal, * posterior, behind tho internal 
nialloulus 210. 

— of the ulnar, '^iii tho uppermost third of 
the fiirearm 203. 

— uf the ulnar, * above the wrist 903. 

* Ligatures, tying, with artery forceps hanging 13. 

Light, artiileial .3.32. 

- *from spriiig-caiiillostlck (Ravoth) 36:1. 
"'imprnvisefl reflector 363. 

*wax taper 852. 

* LiAn-toothed forceps (Forgusson) 200. 

lilthotoiny pusitiim 340. 

.Litter, "‘exteiision dressing fur use un a, 
(Ksiiiarch) 121. 

^liOlns, haiidkurchief (Irossiiig fur, (Ruscr) 08. 

M. - 

*Many tailed bandage 5|. 

"‘Mask for iiihulution of chloroform 145. 

MaKsage 48, 33ti. 

"'Nattress-Kuture 2o. 

Maxillary bones, gniishot fractures of 02. 

Mercury blrhliirlde, gee hivMoHde. 

Metal (Hheet-) boxes instead of ice-bags 42. 

■ splints of 7H. 

MItella, gee Hlintf, 

"‘MItra Ilippoeratls 54. 

Morphine witli cblorofurin in uiiaesthcBla 144, 160. 

-- byprtdcrniutic inject inns of 401. 

Moss tTorfmoiiB) for drcssiiigs 28. 

Muscles, *uttsched to upper extremity of f. inur 
327-8. 

' • sttiicheil to upper extremity of liiimerus 307. 

- - division of, in uinpiitalinns 220 ff. 

flaps of, snipiitslioii, * Ijsiigenbcck’s method 
223; oval iiietlif>d 22:t ; Vcrdiiin's method 298. 

■ - *un radial side uf wrist 294 -5; * ulnar tide 
293; "of hip .'125. 

- suture of 22H. 

N. 


Naphthaline 38. 

Narcosis, gee anaegUiegia. 

Neek, dressings for 82. 

-•* handkerchief dressings for 62. 

— „ „ „ with pasteboard 

splint 62. 

Necrosis, operation for 164. 

Needle, "‘aueurlain 195. 

• - llagedorn’a 188. 

— Wolberg’s 186. 

Needles 17. 

Nerve, * ulnar, behind elbow Joint 3U1. 

— * sciatic, at hip joint 896. 

— suture of 166. 

— stumps of, in amputations 997. 

*Nose, bandage for 64. 

0 . 


Onknm 28 . 

Oeelnilve dreeilng 96. 
011-eloth 98. 



- • 864 



Opferfttlolu bj artifioiftl light 862. 

-• *inrgaon's dross for 8. 

— table for 7. 

. Oi CAlelf* *diisecting out the, in Syme’s op «iu- 
tion 861. 

— *BBwiDg the, in PirogofTs operation 263. 

— • I, „ „ Ottiither’e „ 266. 

— * ff „ „ the Le Fort>Bruns operation 
267. 

*Oeteotrlbe, MarshalPs 104. 

OtiI nethod* in amputations (Langenbeck) 223, 
831, 233. 

P. 

*Pad for toorniqnet, improvised 182. 

Paper, varnished 28. 

ParaljelM of disuee 292. 

Parehment paper for Icebags 44. 

PaNslfo motion 202. 

Pasteboard splints 76; * for arm 76; * forearm 
76; ‘leg 77; inonldod 75. 

Paste-dressings, see starch-dreasinga. 

Patella, Tracturcs of, handkerchief dressing for 
(Major) 6'J. 

Peat as a material fi r dressings 26. 

PeiitmoBS, as a mat'Mial for dressings 26. 
Pelvis, support for, * Kurdelebcu’s 89, 00; *Es- 
niarrh’s 80, 00; *Volkiuann*8 80. 

— ‘"handkerchief dressing for GO. 

Periosteum, ^detaching a flap, of in aiuputatioi^ 

preservation of, in resection 288. 

— . suture of 228. 

Permanganate of potash 37. 

Peroxide of hydrogen 38. 

*rhnlnngeal saw 227. 

*Phlebotoaie (Lorins) 212. 

Phlebotomy 2ii. 

. Pig-bladders as irebags 44. 

Fla, Carlsbad hare-lip pin 21. 

— •safety 60. 

Plane, •inclined, adjustable (Ksmarcli) 42. 
•inclined, double 108. 

Plaster, adhesive, Crosby's extension by 118. 

— diossing of, for ftraituro of the clavicle 123 
to 126. 

— English 10 

Plaster of Parts, bandages 86; application of 
86; preparation of 86; •machine for making 
86. 

— * Bavarian splint of 84. 

— •box tor 86. 

— • bridge-, or lath-dressfng of, (Pirogoff), 93. 

— cream of, hardening 83; preparation of 83. 

— dressings, applieatii n of 86. 

„ *fonestrated d7, 91. 

— „ •interrupted, for elbow 04; •for 

leg 03; •for reeection of knee 01; •with 
stirrups 24. 

— dressings, *made with coarse dlsck-cloth^i. 

— ^ „ • re-on foroement of 87. 

„ removal of 87. 

— „ •snspeiision of 02. 

— - „ waterproof 87. 

' — „ • with handage of Scultotus 88. 

— Bsiparch’s euspenaion splint of, •for rasec- 
. tlon of ankle 89; *of elhow 100; •of wrlet 

101. 

— •hemp-eplinto of, for reeoction of knee 
(Beely) 06. 

•knifo for removing dressings of 87. 

-- resedvahle splint of 08, 00. 

*ahearB for removing dteealnge of 87. 

— •Wateon'e splint of 08. 

— ! to restore when spoilt 84.. 

PiOitttoB; of patient in applying dressing 80r^ti 


PosItKdi, treatment of injuries of limbs by 106., 
Patask, pennapganate of 87. 

•PotPs lateral position 106. 

Powder-dressings, antiseptic 80. 
fruTM syringe, aea hypodermaHc ayringa SSI. 
Prepnrntion of dressings, aea impregnaS^M 
•Pn>be. block-tin, with wiper attached 101. 

— •bullet, K61atoa*e 100. ^ 

— military 160. , 

ProtcetlTe dressing 26. 

— Bilk (Lister) 28. 

•Prnnlng-shears, American 842. 

Pulse, in administration of chloroform 144, 140. 
•Pne-hasins lo. 

— •kidnuyshaped 12. 

Pyo-pnenmo-thorax 340. 

R. 

Radius, fracture, nf, •abduction splint for 73; 
•dorsal splint for 74. 

— •tawing off the, in resection of the wrist 
200. 

•Raspatory 217, 280; •v. Langonbeck’s 164. 
•Kesmer for bone 164. 

Re-nmputatioii 283. 

•Rectum, drainago-tnbo and tampon for 348. 

— gunshot Injuries of 348. 

•Rfr:f-knot 17. 

— •tied in a handkerchief 60. 

Be-enforced plaster of Paris drusaing •for arm 

89; * elbow 93; •forearm 88; •thigh 89. 
•Reflector, improvised 3.’>3. 
jh Reflex of pnnuinogastric under chlorofA^m 146. 
Koseetion of intestine 345, 340. 

— of joiplB and bones, general rulee 288t 

— — aujkle 310; • ostuoplastlc, through tarsus 

,816; •subperiosteal (v. Laiignnbeck) 310; 
dressings fur, see under ankle. 

— — elbow according to li Uti-r 304 ; • v. Langen- 

bock 302; •Liston (T-incision) 300; partial 
285; dressings for, see under elbow. 

forearm, •lower ends of its b**’'.eB 292. 

•— hip 324; anterior incision 820; portcrior 
curved incision 324 ; •subperiosteal (longi- 
n tiidinal incision) 320; dressings for, see 
«. under hip. 

knen 817; •anterior curved incision 317 ; 

iuelsiou convex above 318; • subperjosteal 
(lateral curved incision) 322; dressings, 
see under knee. 

— — •portions of the skull 381, 384. 

•lib 342. 

•scapula, glenoid process of 810. 

shoulder 306; •old method 306; •sub- 
periosteal 308. 

stump of bone, In re-amputation 288. 

wrist , complete 807 ; for dressings, sec 

under wriat. 

— •knifo for 289; •probe-pointed 808. 

— peytitl (atypical) 157. 

— •eaw for 280, 20n, 281. 

— subperiosteal 288. 

— total (complete) 167. 

Besplrntlon, artificial, •Silveeter’i method U8. 

— in chloroform aneesthesia 144, 146—7. 
Betnotofs, •blunt i68. 

— •oloih, for soft parta in amputation 826. 

— •improvised 162, '888. 

— •oha^ 161—8. 

— •etilpa of braes for 288. 

. — wire for, in trndieotomy U8. 
•BetenedbMidigo fiO. 

Blk jDomponnd Inmtare of 840. . . 

— •resection of 841. , 

•Aofllmnnn'n SSi; SSl. 

N see indln^riMr, 

oi; iia«r uAspUnt Uf. , 
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60. 

8al|rylte add 87; powder 37; ointment 87; 
alueiliie-ointmeut 87. e 

— eiAon prepared with 87. 

Salt*BOlnu^, trauefheion of 813. 

* Sanitary corpi with itraw mate l iB, 

6aw» *for amputation 824; *Butch(it*e 884; 

' * chain 200; * key-hole 800; * phalangeal or 
metacarpal 827, 290; *rcBcction 2Hi; * email * 
227, 290; ^Saymanowaky'H reeoction 201. 

Scab, wounds heal under a 89. 

Scarlflcatlon, multiple ifis. 

* Sciatic nerve S25. 

*ScaltetnB, many-tailed bandage of 61. 

Section, traneveree, *of arm 244 -6; * elbow- 
joint 242: *furearm 238— 240; *lcg 260—271; 
•thigh 276-7. 

Sepals, eyiiiptunis of, in woniida 151. 

Seqneatrotomy 164. 

•Seqaestrum-forerps 1C4. 


• paetoboard 77 ; lower estremity, *of eloth 
70; •glaea 60; *tin 76; *wlre 70. 

Sp^nta. for the thigh, •BelPe concave wooden 
J72; •Deeault-Liaton'e 118; •Gooch's 70, 180; 
•pasteboard 7U. 

^ for the upper extremity, •abdqotion, for flrao- 
ture of ratline 73; * dorsal, for same 74; 
•glass 60: wire-netting 70, 80. 

— improvised (ciiicrgciioy-splints), •of flower-pot 
trellis- work 127; •parts of the uniform 120, 
i:40; •pasteboard 181 — 8; •rushes 186; 
•shevt-ainc 181; •straw 120; •telegraph- 
wire 188; •twigs 126; * weapons 129. 

— materials for, — cloth 71 ; glass 80 ; pasteboard 

76; plaster of Paris aeej 88; sheet 

metal 7N; starch-paste HI; wire 70; wood 70. 

— •mnilnled 72. 

— - * plaster itf Paris suspension splint 02. 

— •seetioiial, for valeusiuu of thigh 182 . 

— •stiirup-, BKinarcli*H, fur resection of ankle 
ami wrist in:). 

— • wiru-smpunslun 07 to 101, 184. 


Shears, •AniiMicHU pruiiifig-slicars 348. Kplliit-materlal, • Snlinydei-’s 71; Kainarch's 70. 

— •for plaster of Purls dresiiiigs 87. Spray, ''upparatus fnr ( Uicliarilsoii) 6. 

Shoulder, * bloodless lucthud applied to 178, - rariiulh*, use in thit field 141. 

180. •Square-knot 17; *with handkerchief 60. 

— inflammation of, •rc-cuforced plaster dros- StalT, Kruuveil lithotomy- .'UO. 

sing fur 8.S. * Stagnation of blood anil lymph 2. 

— injuries of 266. - veiioUH 40. 

~ •ligaments of 800. ^tarch-baiidagcN 81. 

— •Resoctiou of 305; •haiidkoichief dressing ^tarcli-iIrcMsIngs 81; •removable 62. 
foT^OS — 4; •old iiietlind (v. liaiigenbock)^ Starch-splints 81, 

3a{^ • Hubpcriohteal 8‘. H; •of scapula 810. ^ •Steel nails for bones 810. 

Silk, (^seriiy's antiseptic 16. Sterilisation so. 

Skin, enff-liktt flap, •furinution of 816. Sterilising oven :i0. 

— •flaps of, amputation by 818, 820. Stirrup bnnilatfc for the foot 56. 

— incisions in, •for ligature of the arteries 102. Stlrrup-dresslng lo:i. 

~ it it * It operations, how made 191. •Strabismus-hook 

i« tt * t) drainage 23. •Straps with buckles, for splints 72, 120. 

•— atimuJiitioii of, to restore respiration 146. •Straw-mats 126. 

— •suture of 226. • •Stran-splliits 126. 

' trausplaiitatioii of (lioverdin) 18, 166. I •Stretrher, for lifting the injiirud 114. 

Shall, •blood-vessels ou iiiterual surfheo of •.Stronieyer's cusliioii for frartiiroortho arm 111. 
836. Stump alter aiiipnlutioiis * by the circular method 

— injuries of 331. ' of Celsus 21!t; •by ciruuliir skin-flap 221; 

— •trephining the 334. •conical 28.S. 

Slide, •Volkinann’s, for fracture of the leg 120. I Styptics li»7. 

Sling, •large 64; •improvised 13o; •triangular j *Sttplnaflon splint 74. 

68; •siiiiill 6:i. ' •Suspension of the foot 43; •hand, vertical 

Soft parts, •division of, iu amputation 221, ' 42- -:i ;* lower extremity in a plaster dressing 

222. ! 92. 


— "Wctracting the, iu amputation, to saw the 
hone 826. 

Splca-bandagc 6i. 

Spiral bandage 5o. 

Sponges, aitiliclal antiseptic 8. 

— at the dressing station 141. 

— cleansing the 9. 

Spoon, sharp 161. 

Splinta, •anterior, for resection of. ankle, 
T. Volkmann'e 108. 

— •Bavarian 84. 

— *Bonnet'a wire-breechea 107. 

— *EBinatch'a wire-breaches for transport 107. 

-- * ■„ double-splints for resection of 

the elbow 104. 

— *SBtnaieh*s eactlonal suspension splint for 
the elbow 106. 

— for, the arm, pasteboard 75; wood 

— ~ *«lbow, obtass-aogled 78. 

. Anger 55. 

— — foicaraii, *flap*>splliit 77; ^pasteboard 76; 

. *Stromeyos|a fight-angled 78; anpliMtioa- 

. .. •haod^ S^meycf’a 78. 

V ^ ehnost, Walao^^ 

— - cB’a wooden 78; *emeigpiioy 70; 


— •wirH for OH. 

•Snspenslon-spllnta 06. 

SnNpenxlon of injuced purt. 43, 02, 96—103, 131, 
133. 

Sospenslon Npllnta, •improvised fWim telegraph 
wire 98; •seciiunal, for resection of the 
elbow 106; • Volkmaiin's 42; •wooden 00. 

^Hspeasory-baudage, Unna’s 60. 

Atnres, forms uf, — •bead (Thiersch) 28; 
combined 83; continuous, or glovar'n 18; 
•deep 20, 828; epidermis, uf Bonders 56; 
•fold 20; •hare-lip 21; •Inteirupted 17: 
• lead-plate (Lister) 22 ; • mattrees 80 ; • quilloa 
81; relaxing 23; sunken catgut 88; twisted 81. 

— ^in emputations 388. 

— inateriala for 17. 

— of intestine 848; muscles 228; nerves 166; 
periosteum 288; temlons 106. 

By neope, from chloroform 146. 

Syringe, •hypodeimstlc 861. 

— fur trauifusion 815. 

T. 

Tnmpnn, * antiseptic, for wounds 1S7. 

— * w,tfh drainage tuba, for rectum 848. ‘ 



*^pllBto of M; *fi>r uni 184; 

taiMratirOrf rodnetloii of 48. * 

*of dorram of bond 898; *of kl;eo, 
Itttenul lido 888; *of long* bond of bieopt 
. 808; of wrtit 898--6. 

— - ■ainto of lie. 

Tcttado 60i 58. 

TUfb| *unpatotioB of 876. 

~ * ,t „ poiition of potiant fbr 

dvoMlng nftar 878. 

— *bloodleM method applied to 178. 

— *en4hloii drueiiig fat nmpatetion of 880. 

. -- *4lMtloexteueionof|WlihKBmefeh*aeeotionnl 
aplint 188. 

— * fmotuie of, doable abdaetion aplint (t. Beni) 
fbr 109. 

*l>eeanlt-Lietoa epllnt for 118. 

— *CKtenelon bj weigbte for lie. 

— *Goooh’B coaptation eplinte for 180. 

— * re-enforced plaater dreiaing for 89. 

— *traniverie eectioni of 878—7. 
ThorMoeeatosU 840. 

Tborax, * anterior riew bf 841. 

— * bandage fur 67. 

— * handkerchief dreeaing for 80. 

Thambi *diaartiealation df 888. 

Thfmol 88. 

Thyroid gland, retro-fbecial dliaectlon of 888. 
Toe, *diaartioulation of great 868; * of fifth 86<L 
Tom, diiartioulatlon of 860. ■ ^ 

Toagne, ^drawing it forwardi in anaeatheaia 147. ^ 

— * forceps for the 147. 

Torf-mooa for dreeslngi 86. 

'^Toreton of arteries 14. 

Tonrnlqne^ * improvised club- 178; * improvised 
lever- 178; * metal spiral spring (Esmarch) 
188 > 7 ; * scMW- 171 ; * tronser-snspenders- 186. 
Traehoa, * anterior view of 887. 

Traeheoiomy 886. 

Tmeheolonif-tobo, * Liter’s sao; improvised 889. 

- Tranifbelon of blood 818. 

— *of ealt-solntion 818. 

Transplantation of skin 18, 166. 

Trellle, flower-pot, *as splint for leg 186; *for 
knee 881. 

*TrafhUte 998; *mode of using 886. 
Trwilning 88i. 

•Mangle, Middeldorpfs ill. 

Triaijgilar handkerchief for dressings 69. 
Mlbr, ess «v^r. 

. * 1 ^ 80 , splints of 186. 

u. 

Vrothm, nq^ture of 860. * 

Vretkrttoay. entsmal 849. 

Vrlno, Inllltradon of 849. 


Totn, fcodian-basiUo 809, 811, 818. 

— *oydning a,efor transnsioB 918. 

— *popliteal, relations to wound in roseotlon 
of knee 819. 

^snsasotlon, * dreeaing after 818. ^ . 

— with lancet. 811 ; with pUebotoms 91ir 
Tomltlng dozing chlorofozm anae^beeia 160* 


Water-proof materibU lor dmuings 88. 
Water-glass dressings 89. 

•Wax taper 868. 

Waxed-oloth 88. 

Wet applleatlons, cm eompntati, 

•Wipers, antiseptic 8. 

Wire-breeehes, •Bonnet’s 107. 

— •Esmarch’s 107. 

•Wire mask for inhalation of oMbrofoim 148. 
•Wire-netting, eplinte of 70, 80. 
•Wire.Buipension splint for arm 184: •for leg 
186. 

Wood, sawdust dt 86. 

-• splints of 70. 

Wood-wool 26. 

Woi^-Hbre 96. 

Wounds, amputation-, •uniting 887. 

— cleahliness of 9. 

— discharge of, removed by drainage IP; 
absorbed by dressing 85. 

dry treatment of 1, 86. g 

— injurious InfluencM 1. 

— cavities in 80. 

— . contused and lacerated, of fingers 56. 

— gunshot, examination of 160. 

— healing under the scab 89. 

— suture of 17. 

— treatment of, open 41. 

— uniting edges of 16. 

Wrist, disarticulation of, •by fiaps 880; •by 
radial fiap 886; * circular method 985. 

— extension of, •elastic 184; •by weights 198. 

— iuJhrias of 884. 

— * ligaments of 808. 

— muscles and tendons of, •radial side 898; 
•ulnar side 894—5. 

— •pasteboard splint for injury to palmar 
surfoce 188. 

— plaster suspension spUnt for reseotlon oL 

•Ssmaroh 108. . 

— plaster snspenslon splint for raseetloa of 
•Lister 118. 

— •rMectloB of 897. 

[ — •section through 899. 


Tmliked pnpor 88. * 

Tolp. femoral, ligature of ,• before disartleulatloB 
ofhip(Laftey)Mi. 


Bine oxide of 89. 

-? •sheet-, spUnli of 181. 









